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1.0  INTRODUCTION 

As  with  other  types  of  aerospace  testing,  turbine  and  rocket  engine  testing  requirements 
are  making  escalating  demands  on  computational  fluid  dynamics  (CFD)  as  a  means  to  reduce 
the  costs  and  risks  involved  in  test  planning,  execution,  and  analysis.  Since  even  the  simplest 
engine  test  always  involves  a  hot,  turbulent,  chemically  complex  exhaust,  and  since  many 
problems  of  current  interest  involve  complex,  multiple  flow  passages,  these  demands  on  CFD 
are  very  stringent  indeed.  Although  many  specialized  CFD  codes  have  been  developed  to 
treat  selected  subsets  of  engine  testing  problems,  there  remains  a  largely  unsatisfied  requirement 
for  a  general  purpose  CFD  tool,  which  is  at  least  qualitatively  applicable  to  the  bulk  of  engine 
testing  needs.  The  PARC  Navier-Stokes  code  was  acquired  and  modified  for  use  within  the 
Engine  Test  Facility  (ETF)  at  Arnold  Engineering  Development  Center  (AEDC)  with  this 
in  mind,  This^computer  program,  while  still  under  active  development,  has  proven  capable 
of  treating  many  propulsion  testing  problems  (e.g.,  thrust  reversing  engine  exhaust  collector 
design),  which  could  not  be  dealt  with  otherwise.  This  report  provides  the  background  and 
technical  details  necessary  to  the  use  of  this  Navier-Stokes  code. 

1.1  BASIC  INFORMATION 

The  PARC  codes  are  flow-field  simulation  programs  that  calculate  the  thermodynamic 
and  kinematic  properties  of  a  fluid  flow  at  discrete  points  within  the  flow,  based  on  a  specified 
boundary  geometry  and  appropriate  flow  conditions  on  these  boundaries.  The  boundaries 
can  be  quite  complex,  and  the  fluid  can  be  treated  fairly  generally.  Inviscid  and  viscous  flows 
can  be  calculated.  Viscous  flows  can  be  laminar  or  turbulent  and  can  be  treated  as  fully  viscous 
or  as  shear  layer  flows.  These  programs  are  currently  optimized  as  steady-state  flow  simulators 
and  are  available  in  a  two-dimensional  (2-D)  and  axisymmetric  version  and  a  fully  three- 
dimensional  (3-D)  version.  Although  the  PARC  codes  are  written  in  Cray  FORTRAN  77, 
they  use  no  special  Cray  subroutines  and  should  be  easily  implemented  on  any  scientific 
computer.  These  codes  are  maintained  and  periodically  updated  by  personnel  of  the  Propulsion 
CFD  project. 

1.2  PHYSICS 

The  basis  of  the  algorithms  used  in  the  PARC  codes  is  the  complete  Navier-Stokes  equations 
in  conservation  law  form.  That  is,  the  divergence  form  of  the  time-dependent  continuity, 
momentum,  and  energy  equations  is  the  heart  of  the  physics  embodied  in  these  codes.  To 
reduce  the  comple.xity  and  computer  memory  requirements  of  these  codes,  the 
2-D/ axisymmetric  and  3-D  specializations  of  the  Navier-Stokes  equations  are  treated  in  two 
separate  versions  of  the  PARC  program  (PARC2D  and  PARC3D,  respectively).  Various 
additional  specializations  are  provided  for  within  each  of  these  programs.  For  example,  the 
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viscous  terms  can  be  selectively  calculated  so  that  a  thin-layer  simulation  can  be  performed 
or  an  inviscid  (Euler)  flow  field  calculated.  Similarly,  for  viscous  simulations  the  fluid  flow 
can  be  treated  as  laminar  or  turbulent  as  desired.  Turbulent  flow  is  calculated  by  considering 
the  Navier-Stokes  equations  as  having  been  Reynolds-averaged  (mass-averaged)  and  by  using 
an  algebraic  turbulence  model  to  determine  a  turbulent  viscosity.  The  viscous  coefficients 
are  determined  from  Sutherland’s  viscosity  law,  Stokes  hypothesis,  and  an  assumption  that 
the  Prandtl  number  is  constant. 

1.3  COMPUTATIONAL  ALGORITHM 

The  Beam  and  Warming  approximate  factorization  algorithm  (Ref.  1)  forms  the  heart 
of  the  PARC  code.  This  algorithm  is  an  implicit  scheme  that  solves  the  set  of  equations 
produced  by  central-differencing  the  Navier-Stokes  equations  on  a  regular  grid.  Since  these 
equations  are  formulated  in  the  strong  conservation  form  for  a  curvilinear  set  of  coordinates, 
the  resulting  algorithm  is  quite  general  with  the  desirable  features  of  global  conservation  and 
shock  capturing.  Its  ADI  style  formulation  makes  this  implicit  scheme  very  economical  in 
comparison  to  other  implicit  and  explicit  formulations.  The  implementation  of  the  Beam 
and  Warming  algorithm  into  a  Navier-Stokes  code  was  first  reported  by  Pulliam  and  Steger 
(Ref.  2).  This  program,  known  as  AIR2D  or  AIR3D,  was  then  updated  recently  by  Pulliam 
(Ref.  3),  who  diagonalized  the  implicit  matrices  for  more  efficient  execution  times.  He  also 
modified  the  artificial  dissipation  so  that  it  was  treated  completely  implicitly  and  included 
a  Jameson-style  (Ref.  4)  second-order  term  for  improved  shock  capturing.  This  code,  termed 
the  ARC2D  or  ARC3D  program,  has  been  in  widespread  use  within  the  aerodynamics 
community.  The  PARC  codes,  PARC2D  and  PARC3D  and  their  various  specializations, 
are  directly  derived  from  the  ARC  codes  and  share  many  of  their  principal  features. 

2.0  THEORY 


2.1  NAVIER-STOKES  EQUATIONS 

Although  many  simplified  versions  of  the  Navier-Stokes  equations  have  been  successfully 
applied  to  various  propulsion  testing  problems,  in  general  these  very  complex  fluid  flows 
can  only  be  adequately  treated  by  the  full  set  of  equations.  However,  because  of  certain 
unresolved  problems  in  turbulence  modeling,  constraints  imposed  by  the  numerical  technique, 
and  the  desirability  of  keeping  the  analysis  as  simple  as  possible,  a  number  of  assumptions 
and  restrictions  are  required.  This  section  will  present  the  particular  forms  of  the  Navier- 
Stokes  equations,  the  equations  of  state,  the  constitutive  equations,  and  other  subsidiary 
relations  that  were  used  in  the  formulation  of  the  PARC  code. 
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2.1,1  Cartesian  Conservation  Law  Form 


The  governing  differential  equations  used  to  model  propulsion-related  fluid  flows  are 
the  Reynolds-averaged  Navier-Stokes  equations  for  a  Newtonian  fluid  that  obey  a  Fourier 
heat  conduction  law.  This  system  of  partial  differential  equations  (continuity,  momentum, 
and  energy  equations)  can  be  expressed  in  the  following  nondimensional  conservation  law  form: 

dQ  3F]  ^  1  3Gj 

at  ^  aXj  Re  aXj 

where  Q  is  a  vector  containing  the  conservation  variables: 


Q  = 


f 


e 

eui 

E 


the  Fj  vectors  represent  the  inviscid  flux  vectors: 


gUiUj  +  P  6ij 
(E  +  P)Uj 


and  the  viscous  flux  vectors  (Gj)  are 


Gj  - 


Qj 


For  a  Newtonian  fluid,  the  viscous  stress  tensor  takes  the  form: 


nj  = 


/i^ 


+  \ 


aXk 


5ij 


Assuming  a  Fourier  heat  conduction  law,  the  heat  flux  vector  is 

K  dT 

qj  - - 

/S,Pr  aXj 

The  total  energy  per  unit  volume,  E,  is  defined  to  be 

E  =  e  (e  +  y  UkUkj 
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For  notational  convenience,  use  has  been  made  of  the  Kronecker  delta: 


5 


ij 


1,  if  i  =  j 
0,  if  i  ^  j 


and  of  the  Einstein  summation  convention: 


N 

UfcUic  =  E  UjUj 
j=  I 

(that  is,  repeated  indices  in  a  product  indicate  summation  over  the  range  of  the  indices). 
The  indices  range  from  1  to  2  for  2-0  and  axisymmetric  formulations  and  from  1  to  3  for 
3-D  formulations. 


Definitions  of  fluid  property  notation  and  the  associated  nondimensionallzlng  parameters 
are  contained  in  the  following  cable: 


PROPERTY 


NON¬ 
NOTATION  DIMENSION  ALIZING 

PARAMETER 


Density  q 

Pressure  P 

Temperature  T 

Internal  energy  per  unit  mass  e 

First  coefficient  of  viscosity  (i 

Second  coefficient  of  viscosity  X 

Thermal  conductivity  K 

Velocity  components  u; 

Cartesian  coordinates  X, 

Time  t 


er 

Crar^ 

Tr 

ar^ 

/ir 

/tr 

Kr 

ar 

Xr 

Xr/a, 


where  the  “r”  subscript  indicates  an  arbitrary  reference  fluid  state,  and  “ar”  is  the 
corresponding  reference  sound  speed.  The  following  dimensionless  parameters  are  also 
required: 


Re  = 

Pr  =  Kf/Cp^fif 

/3r  =  a?/Cp  Jr 
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where  Cp^  =  reference  specific  heat  at  constant  pressure. 

When  convenient,  the  following  aliases  will  be  used  for  the  velocity  and  coordinate 
components: 


Xi  =  X  u,  =  u 

Xi  =  Y  U2  =  V 

Xj  =  Z  U3  =  w 

Although  this  mixed  vector-Cartesian  tensor  notation  is  quite  compact,  it  can  also  be  obtruse. 
Example  expansions  in  pure  vector  notation  for  2-D  would  be 


Q  = 


'  Q  ' 

'  gu  ' 

eu 

F,  = 

gu^  +  P 

ev 

guv 

E 

1  1 

(E  +  P)u 

1  1 

G2  ^ 


ft  (Uy  +  Vx) 

2llVy  +  X  {Ux  Vy) 

/*[u(Uy  +  Vx)  +  2vvyl  -  X  V  (Ux  -I-  Vy)  + 


K 


0r  Pr 


Where  the  following  subscript  notation  has  been  and  will  be  used  to  denote  partial 
differentiation,  when  convenient 


u.  = 


Uv  = 


u,  = 


3u 

ax 

au 

ay 

au 

3z 


2.1.2  Thermodynamic  Properties 

Although  the  PARC  codes  can  easily  be  modified  to  allow  for  an  arbitrary  functional 
form  for  the  second  coefficient  of  viscosity,  Stokes  hypothesis  has  been  used  in  all  versions: 
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For  a  general  real  gas,  the  thermodynamic  properties  are  found  as  functions  of  density  and 
internal  energy: 


P  =  P  (e.e)  (e,e) 

T  =  T  (e,e)  K  =  K  (e.e) 

However,  the  current  versions  of  the  PARC  code  are  based  on  the  assumption  of  a  therm^jy 
and  calortcally  perfect  gas.  The  following  nondimensional  equations  of  state  are  used: 

P  =  Ql/y 

e=  T/7(7-1) 

This  allows  the  pressure  and  temperature  to  be  expressed  simply  as  functions  of  the 
conservation  variables: 


P  =  (7-  1)  (E - ^  e  uicUt) 

2 

T  =  7  (7-I)  (E/e  -  —  UkUk) 

2 

In  this  case,  the  ratio  of  specific  heats,  7,  is  a  constant  and  =  7-1. 

The  perfect  gas  versions  of  the  PARC  codes  also  use  the  assumption  of  a  constant  Prandtl 
number  and  the  Sutherland  viscosi^  law: 

K  =  ^ 

H  =:  (1  +  Ts)  /  (T  -h  T,)  (Tj  the  nondimensional  Southerland  temperature) 

2.1,3  Curvilinear  Coordinate  Conservation  Law  Form 

To  allow  for  the  easy  discretation  of  these  equations  on  arbitrary  grids,  it  is  advantageous 
to  re-express  the  Navier-Stokes  equations  in  terms  of  general  curvilinear  coordinates  while 
retaining  the  strong  conservation  law  form.  The  following  coordinate  transformation  is 
defined; 


(X.,  t) 
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Using  this  coordinate  transformation,  the  Navier-Stokes  equations  become 

dQ  ^  _ L  36] 

3t  d^i  Re 


A  A  A 

Where  the  vectors  Q,  Fj,  and  Gj  are  linear  combinations  of  the  corresponding  Cartesian 
vectors  Q,  Fj,  and  Gj, 


A 


Q  = 


_i^ 

j 


axk 


Gk 


or,  equivalently: 


Q 


1 

j 


h 


Q 

eui 

E 


4 


’  eUj 

'  0  ' 

»u,0,  .  P  ^ 

r  -  ^ 
Gj-y 

A 

’■ij 

(E  +  P)  Uj  -  P 

3t  , 

A  A 

'^k'T’jk  “  Qj 

1  1 

The  contravarient  velocities  are  defined  as 


Uj  = 


at 


+ 


Uk 


IL 

aXk 


Transformed  viscous  stress  tensor  and  heat  flux  vector  are  given  by 


A 

’'•i 


aXk 


7'ik 


A 

qj 


3Xk 


dk 
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where  the  velocity  and  temperature  derivatives  are: 


duj 

9ui 

dXj 

3Xj 

dT 

dh 

dT 

dXj 

dXj 

9^k 

Th^ARC  code  formulation  assumes  that  the  curvilinear  coordinates  do  not  vary  with  time 
so  that  the  above  terms  involving  derivatives'Qf  the  coordinates  with  respect  to  time  do  not 
appear.  Spatial  coordinate  derivatives  are  collectively  termed  “metrics,"  and  the  Jacobian 
of  the  transformation  is  denoted  by  “J.”  Wherever  it  is  convenient,  the  curvilinear  coordinates 
and  the  contravarient  velocities  will  be  referenced  by  the  following  aliases: 

^  U,  =  U 

^2  =  n  u,  =  V 

h  =  t  Uj  =  w 

2.2  BEAM  AND  WARMING  ALGORITHM 


The  difference  scheme  used  in  the  PARC  code  is  the  approximate  factorization  algorithm 
attributable  to  Beam  and  Warming  (Ref.  I).  This  algorithm  is  an  implicit,  first-  or  second- 
order  time-accurate,  computationally  robust  scheme  for  solving  the  Navier-Stokes  equations. 
Its  “delta"  formulation  ensures  the  attainment  of  steady-state  solutions  that  are  independent 
of  the  time-step  size.  The  most  attraaive  feature  of  the  algorithm,  as  modified  by  Pulliam 
(Ref.  3),  is  that  it  forms  an  ADI  type  of  scheme  in  which  each  sweep  involves  the  inversion 
of  a  set  of  scalar  pentadiagonal  matrices.  This  algorithm  has  solved  a  variety  of  complex 
2-D,  axisymmetric,  and  3-D  problems  of  importance  to  propulsion  testing  applications  in 
a  timely  manner. 


2.2.1  Time  Differencing 


Although  the  original  Beam  and  Warming  algorithm  contained  very  general  time-difference 
formulas,  the  current  vensiopg  nF  thp  PART  nodes  use  Euler  backward  differencing: 


+  At" 


1  BCr'\ 

Re  3$j  ) 


=  0 
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which  has  a  truncacion  error  on  the  order  of  the  time-step  size.  At".  The  superscript  indicates 
evaluation  of  the  variable  at  the  time  t“,  that  is 

Q"  =  Q  (fi.t") 


where  t"  is  the  nth  time  variable  in  a  monotone  increasing  sequence  of  time  variables.  The 
“delta”  forward  time  difference  is  defined  as 

A  A  A 

AQ"  =  Q"*'  -  Q" 


2.2.2  Time  Linearization 


The  time-differenced  equation  cannot  be  easily  solved  since  the  flux  vectors  are  nonlinear 
functions  of  the  conservation  vector.  However,  the  inviscid  flux  vector  may  be  time-linearized: 

F"^'  =»  F"  +  A'‘  AQ" 

1  j  j 


which  has  a  truncation  error  on  the  order  of  the  square  of  the  time-step  size.  The  Jacobian 
matrix,  Aj,  is  formally  derived  from  vector  differentiation: 


The  expanded  form  for  a  perfect  gas  is 
0 


Aj  = 


Jk. 

axk 


02  -  UiUj 


3Xi 
(02  -  h)  Uj 


at, 


ax 


Lh  -  (7-l)UkUj 


(7-1) 


aXj 


7Uj 


where 


02  =  UfUf 

h  =  7  —  0^ 

G 
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^  ,  I 

The  viscous  flux  vector,  Gj  ,  could  be  treated  similarly  but  in  the  current_.vjersions 
of  the  PARC  code  is  time-lagged  to  allow  the  formation  of  the  scalar  pentadiagonal  algorithm. 
Thus  the  linearized  form  of  the  time  discretation  is 


-|r 


A 

AQ" 


1  aGf\ 

Re  3£j  / 


where  “I”  denotes  the  identity  matrix  of  appropriate  rank. 

2.2.3  Approximate  Factorization 

A 

Since  the  operator  on  AQ"  in  the  above  equations  contains  derivative  operators  in  all 
spatial  directions,  the  matrix  operator  that  will  be  formed  when  the  derivatives  are  replaced 
by  differences  will  make  solution  of  the  resulting  block  matrix  equation  computationally 
expensive.  If  instead  the  operator  is  “factored,**  a  series  of  inexpensive  scalar  matrix  equations 
with  small  bandwidth  can  be  solved: 


/  3FF  1  dQf\ 

\  Hi  Re  I 


where  the  obvious  simplification  occurs  in  2-D.  This  equation  is  still  formally  first-order 
accurate  in  time.  When  the  spatial  derivatives  are  replaced  by  appropriate  differences,  the 
following  algorithm  results: 

(I  +  At  A^)  AQ**  =  RHS 
(I -At  5,  Ap  AQ*  =  AQ" 

(I  +  At  Sj-Ap  AQ"  =  AQ* 

A  ,  A  A 

Qrl+l  =  Qn  +  ^Qn 

where  the  central  difference  operators  are  defined: 


RHS  =  -At 


l( 


5^f;+  dS’i 


‘'n*  2 


-  -t  ( 
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^  [F,  (Hi.rj.n  -  F,  «-i,tj,r)] 

2t 

5,F2  =  ^  [F2  (^,V+l.t)  -  h  a.V- l,f)] 
fifFj  =  y  [F3  (^.J7»r+i)  -  F3  u.n.r- 1)] 


A 

(s  -  -  0, 1 

[f  -  f  ,.r) 

d.Gi  =  Gi  1 

A 

A  J 

(*■’  ^  i’*')  ■  1 

-  j.r) 

d,G2  =  G2  1 

A 

A  i 

(.  A  1 

-  1) 

dfGj  =  G3 

A  A 

In  evaluating  these  mid-point  values  of  the  Gj  vectors,  G|(f  +  l/2,77,n  for  example,  all 
quantities  are  averaged  in  the  direction  of  the  difference,  except  for  derivatives  of  velocity 
in  this  direction,  which  are  central-differenced.  For  example, 


2.2.4  Artificial  Viscosity 


Because  of  the  central-difference  nature  of  this  scheme,  some  artificial  viscosity  is  necessary 
for  stability  and  to  suppress  cosmetic  blemishes.  The  Jameson-style  {Ref.  4'>  artificial  viscr).sjtv 
model  used  in  the  PARC  code  is 


:  Cj  (JQ)  +  V,  C,|. 


€<2)A,  -  eW)A,V  A, 


j  (JQ) 
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where  the  forward  and  backward  difference  operators  are 

AjQ  = 

VjQ  =  -  Qf^-l.v.n 

with  analogous  formulas  for  the  other  coordinates.  The  nonlinear  coefficients  are  given  by 

C(  =  c(^+i,i.,n  + 

for  example,  where 

C  =  (|u|  +  +  ([v]  +  +  (|w|  + 

The  second'  and  fourth-order  coefficients  are  defined  as 

e(2)  =  K2Atf 

eW  =  Max  (0,  K4At  -  £«)) 
and  the  “switch”  function  “f”  has  the  basic  form: 

f  =  Max  (f^,  f„  fj-) 

where 

f^  =  I  p(f+i,ij,n  -  2P(^,i,,n  +  p(?-i,i,,r)i/!P(i+i,u,f)  +  2P«,7,.i-)  +  p(f-i,:j,nl 

In  actual  usage  in  the  PARC  codes,  f  is  smoothed  (averaged)  over  immediate  neighbor  points. 
The^two  coefficients,  K2  and  K4 Jtaye  maximum  values ^fJ)_^5_and_Q.fi4,  respectively. 

2.3  PENTADIAGONAL  FORMULATION 

The  basic  Beam  and  Warming  algorithm  requires  the  solution  of  a  block  tridiagonal  matrix 
for  each  coordinate  line  in  each  coordinate  direction.  This  series  of  block  matrix  inversions 
is  computationally  expensive,  especially  for  3-D  problems  where  the  blocks  are  5  by  5  sub- 
matrices.  When  the  fourth-order  artificial  viscosity  is  included  as  part  of  the  implicit  operator, 


)1 


(JQ) 
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the  solution  of  a  block  pentadiagonal  matrix  equation  is  required,  an  even  more  expensive 
process.  However,  i^  very  desirable  to  incorporate  the  fourth-order  artificial  dissipation, 
as  it  has  proven  to  aid  in  shock  capturing  and  in  rapid  convergence  to  a  steady-state  solution. 


2.3.1  Diagonalized  Algorithm 

One  way  to  avoid  the  expense  of  solving  a  block  pentadiagonal  matrix  equation  is  to 
uncouple  (diagonalize)  the  equations.  This  can  be  done  by  noting  that  the  flux  Jacobian, 
Aj,  has  a  complete  set  of  eigenvectors  and  real  eigenvalues  so  that  if  Aj  is  decomposed, 

Aj  =  TjAjTr '  (no  summation  here  or  in  what  follows), 

where  Aj  is  the  diagonal  matrix  of  eigenvalues  of  Aj,  and  Tj  is  the  matrix  of  right  eigenvectors 
with  Tj"'  its  inverse,  then 

Thus  the  diagonalized  form  of  the  factored  algorithm  is 

T,  -H  At  A,j  N,2  |l  +  At  Ajj  N„  +  At  Ajj  T^'  AQ  -  RHS 
where 


N,2  =  T-'Tz 
N23  =  t;'Tj 


Following  Pulliam  (Ref.  3),  the  explicit  form  of  the  eigenvalue  matrices  is 


Aj  =  Diag  [Uj.Uj.Uj  4-  a|Kj  |,  Uj  -  a|K|  |] 

(2-D) 

Aj  =  Diag  [Uj,Uj,Uj,Uj  +  a|K|  |.  Uj  -  a|Ki  |] 

{3-D) 
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where 


Ik 

aXj 


Kj 

The  eigenvectors  for  2-D  are 


V 


E  K|Ki  (No  sum  over  j.) 


1 

0 

a 

Of 

u 

eKi 

a| 

u  +  ic'a^ 
1  ‘  J 

1  H 

Tj  = 

V 

-eK; 

oc| 

1  H 

1 

K> 

^  fi3  ^ 

<i>^ 

7-1 


.  7-1 


+  aUj 


.  7-  1 


where 


(1  — 

(7-l)u/a2 

(7— l)v/a2 

-(7-l)/a2 

-(RJjU  -  K{v)/e 

Rj/fi 

-K\/e 

0 

-  aUj) 

i3[Kja  -  {7-l)u] 

(3[k'2^  -  (7-l)v] 

p{y-\) 

|3(<p2  +  aUj) 

-i3[Kja  +  (7-l)u] 

+  (7-l)v] 

/8<7-1) 

0£  =  Q/sfTzt. 
i8  =  l/\/2~ea 
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Uj  =  U/lKjl 
K\  =  Kj/|Kj| 


In  3-D  the  eigenvectors  are 

K\ 

k\\i 

Tj  =  K^v  ic^e 

K{w  - 

K>V(7-1)  e(Kiv  -  k[  w) 


Ki 


K{yi-K{e 


K^v 


-t-  K{e 

I  % 

K[<l>y(y-\)  +  eCK^w  -  u) 


K', 

a 

a 

ic'u  +  k'<, 

a(u  +  K^ja) 

a(u-Kia) 

Q/ 

1 

> 

1 

a(v  +  K^2^) 

a(v-  K^^a) 

a(w+K'ja) 

a(w-Kla) 

1 

-1)  e(Ki,u  -  ic;  V) 

a 

■02+a2  -■ 

- -  +  aU: 

7-1 

a 

d>^  +  a^  ~ 

^  aU 

7-1 

• 

Tr' 

j 


Rj  (1  -  0Va2)  -  (K^v  -  KJjWVe 

(1  -  <^Va2)  -  (ic^w  -  Kju)/e 
K'  (1  -  02/a2)  -  (K{  u  -  (ic^,v)/e 
-  aUj) 

+  aUj) 


K^j(7  —  l)u/a2 

K[  (7  -  1)  u/a2  -  k\/q 
k;  (7  -  1)  u/a2  -  K^/q 
-/31(7  -  l)u  -  K^a] 
-0l{y  -  l)u  +  K^a] 
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K\  (7  -  l)v/a2  +  K[  /q 
(7  -  l)v/a2 
(7  -  l)v/a2  -  Kj/e 


Kj  (7  -  l)w/a2  -  k[/q 
K*  (7  -  l)w/a2  -  K\/q 
(7  -  l)w/a2 


-K;  (7  -  l)/a2 
-K[  (7  -  l)/a2 

-KJ3  (7  -  l)/a2 


-/S[(7  -  l)v  -  RJj  a]  -/3[(7  -  l)w  -  K'3a]  /3  (7  -  1) 


-  l)v  +  K^a] 

- 

^(7  - 

l)w  -1-  K^a] 

/3(7  . 

-  1) 

Also  the  mixed  matrices, 

N,  are 

M, 

Ml 

-M3 

bM4 

-bM4 

M2 

Ml 

-M4 

-bMj 

bM3 

N..-‘ 

ij 

= 

M3 

M4 

Ml 

bMi 

-bM2 

-bM, 

4 

bM3 

-bMi 

b2(l  +  M,) 

b2(l  - 

M,) 

bM4 

-bM3 

bMi 

b2(l  -  Ml) 

b2<l  Mj) 

“  1 

0 

0 

0 

0 

Ml 

bM2 

■bM2 

N..~*  = 

ij 

0 

-bMj 

b2(l  +  Ml)  b2(l 

-  M,) 

0 

bM2 

b2(l 

-  M,)  b2(l 

+  M,) 

where 


b  =  I/V2 

M,  =  EicJicJ 

( 

M2  =  k\k[  -  K\K\ 
M3  =  k\k\  -  k'^k; 
M4  =  K\K\  -  K'jK' 


(3-D) 


(2-D) 
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Note  that  the  N  matrices  are  strictly  functions  of  the  metrics.  The  steps  involved  in  advancing 
one  time-step  then  are 

T,AQ(«)  =  RHS 

[1(1  +  IV,)  +  At5{Ai]AQ<»  = 

Ni2A§<*)  =  AQ<5) 

[1(1  +  IVz)  +  At6,Ai|AQ<3)  =  AQ<^) 

N23AQ(2)  =  AQ(3) 

[1(1  +  rVj)  +  At5j-A3]AQ(i)  =  AQ(2) 

T-'  AQ  =  AQC) 

where  IV,  is  the  implicit  artificial  viscosity  operator,  for  example, 

IV I  =  Vf  [Cj(e<i)A5  -  et-'lAfVfAf)]! 

The  difference  equations  form  a  set  of  scalar  pentadiagonal  equations;  whereas  the  eigenvector 
operators  form  a  block  diagonal  vector  equation,  both  of  which  are  straightforward  to  solve. 
The  pentadiagonal  matrix  that  would  be  formed  from  the  first  difference  equation,  for  instance, 
has  the  form 
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where  here  the  subscript  notation  means,  for  example, 


arja  =  ar(^ja,i7,f) 


for  a  coordinate  line  of  constant  7j,f.  The  first  flow-field  grid  point  on  this  line  is 
and  the  last  is  (0jb.i7,r)  where  and  are  boundary  points.  The  non-zero 

elements  of  this  matrix  are 

arj  =  Ji-2 

brj  =  -(i  -i-  i  jj_,  -  -  AtXi_, 


where 


crj  = 


a  .<"1  +  3^  i  ^2)  +3-  (4))  J  ^  J 

J-I  ri  j  j  J 


:  (2) 


drj  =  -(e  J 


I  (4)  7  (4) 


-I-  3e  r’  -h  e 


J. 


j+i 


AtXj+i 


erj  =  €  Jj+2 


"ii  ~  ^j  +  i) 

and  Xj  is  the  appropriate  eigenvalue  at  ($j,Tj,f)-  Note  that  if  the  boundary  points  are  to  be 
treated  implicitly,  then  the  above  matrix  must  have  two  rows  added  to  it.  If  they  are  to  be 
treated  explicitly,  as  in  the  PARC  code,  then  the  first  and  last  columns  need  to  be  deleted. 

23.2  Pentadiagonal  Matrix  Solver 

The  pentadiagonal  matrix  problem  posed  by  the  difference  operators  is  solved  by  a  variant 
of  Gaussian  elimination  (an  extended  Thomas  algorithm).  In  matrix  form  the  problem  is 


Aq  =  f 


where  A  is  a  pentadiagonal  matrix,  q  is  the  vector  of  unknowns,  and  f  is  a  vector  of  known 
values.  The  algorithm  is  easiest  to  follow  if  the  matrix  A  is  considered  to  be  decomposed 
into  a  product  of  lower  and  upper  triangular  matrices  (L  and  U,  respectively): 

A  =  LU 
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where 


A  = 


c,  di  ei 

b2  C2  d2 

83  b3  C3 


0 

62 

d3 


bj.2 

aj-1 

0 


0 


dj  ej 

• 

Cj_2  dj_2  ej_2 

t>j-i  Cj_i  dj_i 

aj  bj  cj 
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Then  the  elements  of  these  matrices,  and  in  the  process  the  unknown  vector  q,  are  found 
by  the  following  recursive  algorithm: 

1)  ni  =  Cl 

Xi  =  di/ni 

Y|  =  ei/ni 
gi  =  fi/ni 

2)  m2  =  b2 

n2  =  C2  -  m2Xi 
X2  =  (da  -  maYO/na 
Ya  =  Ca/na 
ga  =  (fa  -  magO/na 

3)  For  i  =  3  to  J-2: 

fj  =  aj 

mj  =  bj  -  ?jXj_2 
nj  =  Cj  -  mjXj-i  -  fjYj_2 
Xj  =  (dj  -  mjYj-i)/nj 
Yj  =  ej/ni 

gj  =  (fj  -  mjgj-i  -  figj-2)/nj 

4)  fj-i  =  aj_i 

ntj-i  =  bj_i  —  fj_iXj_3 

ttj-i  =  cj_i  —  mj_iXj_2  -  fj_iYj_3 

Xj-i  =  (dj_i  -  mj_|Yj_2)/nj_i 

gj-i  =  (fj-i  “  mj_igj_2  -  fj-igj-jVnj-i 

5)  fj  =  aj 

mj  =  bj  -  fjXj_2 

nj  =  cj  -  mjXj_i  -  fjYj_2 

gj  =  (fj  -  mjgj_,  -  (jgj-aKnj 

6)  qj  =  gj 

Qj-i  =  gj-i  -  Xj.iQj 

7)  For  j  =  J— 2  to  1: 

Qi  =  gj  -  XjQj+i  -  Yjqj+a 

The  vector  g  is  the  unknown  vector  in  the  matrix  sub-problem,  Lg  =  f. 
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Note  that  if  J  =  4,  then  step  3  is  skipped;  if  J  =  then  steps  3  and  4  are  skipped;  (an 
unrequited  Y2  will  be  calculated  from  a  nonexistant  ej  in  this  case). 

This  algorithm  is  highly  recursive,  which  makes  its  efficient  calculation  through  vectorization 
on  current  super  computers  impractical.  However,  by  solving  many  of  these  matrix  equations 
simultaneously,  a  high  degree  of  vectorization  can  be  obtained. 

2.4  METRICS 

The  term  “metrics”  is  used  to  refer  to  the  set  of  all  first  partial  derivatives  of  the  curvilinear 
coordinates  with  respect  to  the  Cartesian  coordinates.  Although  they  have  a  precise 
mathematical  definition,  their  actual  evaluation  must  take  into  account  the  numerical  scheme 
in  which  they  are  to  be  used. 

2.4.1  Analytical  Formulas 

It  is  much  more  convenient  to  evaluate  the  partial  derivatives  of  the  Cartesian  coordinates 
with  respect  to  the  curvilinear  coordinates.  The  following  analytical  relations  provide  the  means 
for  deriving  the  metrics  from  these  derivatives: 


3-0 

J-i  =  Xj(Y,2f  -  YfZ,)  +  X,  (YfZ^  -  YtZf)  +  Xf  (Y^Z,  -  Y,Zf) 

=  (Y,Zf  -  YfZ,)J 
=  (Z,Xf  -  ZfX,)J 
=  (X,Yr  -  XfY,)J 

1,,  =  (YfZ^  -  YjZf)J 
7}y  =  (ZfX^  -  ZjXf)J 
rj,  =  (XfYf  -  XfYj.)J 

f,  =  (YjZ,  -  Y,Zj)J 
fy  =  (ZfX,  -  Z,X5)J 
=  (XjY,  -  X,Y5)J 

2-D 

J-‘  =  X^Y,  -  X,Yf 
=  Y,J 
=  -X,J 

Vx  =  -YjJ 
Vy  = 
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Axisymxnetric  (X-axis  on  symmetry  axis) 

J-'  =  (XfY,  -  X,Yi)Y 

L  =  YY,J 
iy  =  -YX,J 

V.  =  -YYjJ 
T,y  =  YXjJ 


2.4.2  Numerical  Formulation 

Because  it  is  very  desirable  to  “maintain  free  stream”  (that  is,  to  have  the  difference  analog 
of  the  inviscid  flux  divergence  for  a  constant  property  flow  to  be  zero),  it  is  not  desirable 
to  evaluate  the  metrics  from  simple  difference  analogs  to  the  above  formula.  Instead,  if  the 
analogy  between  the  differenced  form  of  the  strong  conservation  law  equations  and  the  finite 
volume  form  of  these  equations  is  exploited,  proper  behavior  of  the  metric  differences  can 
be  obtained.  For  example,  the  metric  term  {,/J  plays  the  same  role  in  the  difference  equations 
as  the  area  of  the  ^-constant  surface  projected  onto  the  Y-Z  plane.  This  projected  area  is  just 
the  X-component  of  one-half  the  cross  product  of  the  distance  vectors  between  the  diagonals 
of  the  cell  surface. 


3-D 

=  Y  P(0,1,1,Y)D(0,-1,I,Z)  -  D(0,-I,1,Y)D(0,1,1,Z)]J 

Sy  =  -^ID(O.I,1,Z)D(0,-1,1,X)  -  D(0,-1,1,Z)D(0,1,1,X)JJ 

=  Y  “  D(0,-1,],X)D(0,1,1,Y)]J 

V.  =  ■  D(1A-1.Y)D(1,0,1.Z)]J 

%  =  Y  [D(1,0,1,Z)D{1,0,-1,X)  -  D(1,0,-1,Z)D(1,0,1,X)1J 

riz  =  Y  P(1A1>X)D(1,0,-1,Y)  -  D(1,0,-1,X)D(1,0,],Y)]J 

i*x  =  Y  P(1.1.0Y)D(-1,1,0,Z)  -  D(-1,1,0,Y)D(1,1,0,Z)]J 
ty  =  Y  -  D(- 1,1,0, Z)D(1,1,0,X)]J 

f.  =  Y  [D(1,1.0,X)D(-1,1,0,Y)  -  D(-I,1,0,X)D(1,1,0,Y)]J 
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where  the  difference  operator  is  defined  as 

D0\k,^X)  =  y  [X«+j,  r,+k.  f+f)  -  X($-j,  ^k.  r-f)] 

For  example,  the  metric  has  the  formulation 

vy  =  4-  {m+ln.r+D  -  Z(i-Uf-i)]  [x«+i.7,.M)  -  xa-i.»?,f+i)i 
0 

-[z(f+i,»}.f-i)  -  z(^-i,i,,f+i)]  [x«+i,^,r+i)  -  x(f-i),T,.r-i)]} 

2-D 

=  y  [Y(f,»?+1)  -  Y(^,7rl)]J 

=  -  y  [X«.»?  +  l)  -  X(f,,rI)]J 

rj*  =  -  y  m^+lv)  -  m-U  Tj)|J 
TJy  =  y  [X«+l,t,)  -  X(^-1,7,)1J 

Axisymmetric 

1  lYa,ii+l)  +  Y(^,rrl)J  IY«.»J  +  1)  -  Y(f,Trl)]J 
4 

=  -  y  [Y(^,n+1)  +  Y($.trl)J  [X(^,,,  +  l)  -  XC^.ttDU 

T?x  =  -  4-[Y{?+l.r|)  +  Y{^-ln)]  [Y{f+l.i,)  -  Y(f-l,^))J 
4 

Uy  =  y  [Y(Hl,Tf)  +  Y(^-l,t,)l  [X{^+\,r))  -  X«-l,r,)]J 

Expressions  for  the  Jacobians  have  not  been  given  since  their  exact  value  is  not  important 
for  steady-state  flow  calculations  and  since  their  current  form  is  very  complicated.  Continuing 
the  finite  volume  analog,  the  inverse  of  the  Jacobian  represents  the  volume  of  a  computational 
cell;  this  approach  has  been  taken  in  evaluating  the  Jacobians  in  the  PARC  code. 

2.5  VARIABLE  TIME-STEPS 

Since  the  PARC  code  is  set  up  to  solve  steady-state  problems,  using  only  the  unsteady 
formulation  of  the  Navier-Stokes  equations  as  a  means  to  construct  an  iterative  solution 
algorithm,  a  couple  of  different  time-step  variation  schemes  are  employed. 
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2.5.1  Spatial  Varying  Time-steps 

In  steady-state  calculations  using  a  constant  time-step,  the  time-step  size  is  determined 
by  stability  considerations.  For  many  problems  this  step  size  is  set  by  stability  problems  in 
a  relatively  small  part  of  the  flow  field  (e.g.,  dense  grid  regions  near  a  body);  the  step  size 
could  be  much  larger  if  this  region  were  excluded.  Thus,  allowing  each  point  to  possess  its 
own  optimal  time-step  size  should  reduce  the  total  number  of  iterations  to  reach  steady  state. 

2.5.1.1  Courant  Number  Formulation 

This  approach  to  selecting  variable  time-step  sizes  is  based  on  the  idea  of  using  a  constant 
Courant  number  everywhere.  Thus  at  each  grid  point 

At  =  CFL/Max  (lUjl  +  a|K!  |) 
j  ' 


where  CFL  is  the  Courant  number.  For  viscous  flows  it  has  been  necessary  to  add  a  viscous 
correction: 


At  =  CFL/Max  [(|Uj|  -I-  a(Kj  j)  +  -^  iKj  p] 

2.S.1.2  Jacobian  Formulation 

An  alternate,  simpler  formulation  is  also  used  that  is  based  on  the  idea  that  in  the  vast 
majority  of  flows,  the  flow  properties  vary  over  less  than  an  order  of  magnitude  (often  only 
by  a  small  factor),  whereas  the  metrics  vary  over  many  orders  of  magnitude.  Thus  the  following 
approximation  to  the  Courant  number  formula: 

At  =  Ato  /  VI  +  J 


2.5.2  Temporal  Varying  Time-steps 

Often  a  time-step,  or  Courant  number,  that  gives  optima!  convergence  rates  over  most 
iterations  causes  stability  problems  over  a  few  iterations;  thus  a  means  for  automatic  temporal 
adjustment  of  the  time-step  size  is  desirable.  This  can  be  done  by  observing  that  implicit  methods 
get  into  unrecoverable  stability  trouble  when  one  of  the  conservation  variables  jumps  to  a 
much  too  high  or  too  low  value  over  one  iteration.  By  limiting  the  maximum  relative  change 
in  these  variables,  stability  can  be  maintained.  The  following  is  used  in  the  PARC  code: 
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At  =  Min 


^^niaxt 


where  Age  is  the  component  of  RHS  corresponding  to  the  continuity  equation  using  unit 
time-step  (or  Courant  number);  MFC  is  a  specified  maximum  relative  change  allowed  ( — 
0.1);  Atmax  is  the  maximum  At  (or  CFL)  to  be  used  in  any  case;  and  At  should  be  interpreted 
as  CFL  if  spatial  time-step  variation  is  also  used.  In  addition,  a  similar  formulation  involving 
pressure  is  used  so  that  the  time-step  size  is  limited  by  either  a  maximum  estimated  density 
or  pressure  change. 


2.6  BOUNDARY  CONDITIONS 


There  are  a  variety  of  boundary  conditions  available  for  use  in  the  PARC  code  that  are 
selectable  through  user  inputs. 

2.6.1  Fixed 


This  boundary  condition  maintains  the  initial  values  on  this  boundary  throughout  the 
computation. 

2.6.2  Free-Flow  Boundary 

One  of  the  following  boundary  conditions  is  selected  depending  on  whether  the  component 
of  velocity  normal  to  the  boundary  surface  passes  into  or  out  of  the  flow  and  on  whether 
the  corresponding  Mach  number  is  supersonic  or  subsonic. 

2.6.2.1  Subsonic  Inflow 

The  flow  is  assumed  to  be  normal  to  this  boundary,  and  the  total  temperature  and  total 
pressure  {T^  and  Pq)  are  prescribed.  The  following  equations  are  solved: 


P  =  Po(T/To)v/7-i 
C  =  U(sj  —  P/ga 

where  if,  for  example,  the  boundary  is  a  surface  of  constant  ij,  then 
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Un  =  Uj  K\ 

and  c  is  a  characteristic-like  variable  calculated  from  the  flow-field  point  just  off  the  boundary. 
This  set  of  equations  is  solved  for  T,  P,  and  (ga  is  held  constant)  by  Newton  iteration 
on  the  equation: 


fe)‘  (t)'*  (iMt)  •  ^  - 


Then,  having  P,  the  remaining  variables,  T  and  u^,  are  found  by  back  substitution  into  the 
first  set  of  equations.  The  velocity  components  are  found  from 


U: 


UN  k; 


1.6.2.2  Subsonic  Outflow 

The  static  pressure  is  prescribed,  and  the  density  and  velocity  are  extrapolated  from 
upstream.  The  conservation  variables  are  then  updated  using  these  values. 

2.6.2.3  Supersonic  Outflow 

The  same  approach  is  used  as  for  subsonic  outflow  except  the  static  pressure  is  also 
extrapolated. 

2.6.3  Symmetry  or  Slip  Wall 

This  boundary  condition  is  determined  by  extrapolation  of  density,  pressure,  and  tangent 
velocity  from  points  adjacent  to  the  boundary.  Velocity  components  are  obtained  from 

Uj  =  (u.^  -  u^"^  (No  sum  over  i.) 

where  the  “  -i-  ”  superscript  indicates  evaluation  at  the  point  just  off  of  the  boundary  surface. 

2.6.4  Axis  of  Symmetry  (Axisymmetric  Only) 

Evaluation  is  the  same  as  for  the  symmetry  boundary  condition  except  that  since  the 
tangential  direction  is  known  (positive  X-direction),  the  velocity  components  are 

u  =  u+ 

v  =  0 
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2.6.5  No-slip  Wall 

All  velocity  components  are  zero  in  this  case,  and  the  pressure  is  always  taken  to  be  that 
at  the  first  point  off  of  the  boundary  (first-order  representation  of  zero  normal  gradient  of 
pressure).  There  are  two  subcases. 

2.6.5.1  Adiabatic  Wall 

The  temperature  is  obtained  in  the  same  way  as  for  pressure. 

2.6.5.2  Isothermal  Wall 

For  this  case,  the  temperature  is  prescribed. 

2.6.6  Mass  Flux 

This  boundry  condition  attempts  to  achieve  a  specified  mass  flux  through  a  surface  at 
steady  state  by  adjusting  the  pressure  according  to 

pn  +  l  =  [I  4-  a  (Mr  -  IVI")  /  |Mr|]P" 

where  P  represents  the  static  pressure  for  outflow  and  the  total  pressure  for  inflow.  The  specified 
mass  flux  is  given  by  Mr,  which  is  positive  for  inflow  and  negative  for  outflow;  M"  is  the 
current  mass  flux  through  the  surface,  and  or  is  a  relaxation  parameter.  Once  this  pressure 
is  adjusted,  the  appropriate  inflow  or  outflow  condition  is  applied, 

2.7  TURBULENCE  MODEL 

The  algebraic  turbulence  model  used  in  the  PARC  code  is  loosely  based  on  the  Thomas 
formulation  (Ref.  5)  of  the  Baldwin  and  Lomax  model  (Ref.  6).  When  turbulence  is  required, 
the  viscous  coefficients  are  modified  as  follows: 

Mioial  =  ft  +  m 
^lotal  _  ^  f^T 

Pr  Pr  Pr-r 

where  nj  is  the  turbulent  viscosity,  and  Prr  is  the  turbulent  Prandtl  number  (-0.9). 

The  model  is  made  up  of  two  major  parts:  an  unbounded  flow  model  and  a  bounded 
flow  model,  as  follows. 
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2.7.1  Unbounded  Flow 

Each  coordinate  line  for  each  coordinate  direction  is  divided  into  sections  determined  by 
the  location  of  boundaries  and  vorticity  zeros.  Within  each  section  the  turbulent  viscosity 
is  calculated  as 


itr  =  Re  e  f  V 
V  =  fcj 

f  =  fo  [Max  (jujl)  -  Min  (|uj|)]/a)c 
|uj{  =  Vui^ 


where  is  the  value  of  the  vorticity  at  the  point  where  |uj|u  is  a  maximum,  and  fo  an 
adjustable  constant  (s;0.i).  The  vorticity  is  defined  as  usual 

(V(Wy  -  +  (Uj  -  wj2  +  (y^  -  Uy)2  (3-D) 

!Vx  -  Uy|  (2-D) 

These  turbulent  viscosity  values  are  smoothed  to  alleviate  sudden  changes  in  viscosity  levels. 

2.7.2  Bounded  Flow 

The  bounded  part  of  the  algorithm  is  applied  near  no-sIip  boundary  surfaces  and  replaces 
the  unbounded  flow  values  with  bounded  flow  values  of  the  turbulent  viscosity  between  the 
boundary  and  the  point  where  they  match. 

/ij  =  Re  e  f  V 
f  =  (;,d  (1  -  +  ) 

d  :=  V(x  -  Xw)2  (y  -  yw)^  +  (z  - 
d"*"  =  VRc  q2  w  dV/iw 
V  =  foj 

where  4  is  the  Von  Karman  constant  (—0.4)  and  A+  is  the  Van  Driest  constant  (~26); 
variables  subscripted  by  “W”  are  evaluated  at  the  boundary. 
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2.8  AXISYMMETRIC  FORMULATION 


In  addition  to  the  special  form  of  the  metrics  and  the  axis  of  symmetry  boundary  condition, 
implementation  of  an  axisymmetric  version  requires  the  following  changes  to  the  2-D  algorithm. 
A  source  term  must  be  included  in  the  Y-momentum  equation  RHS  vector; 

RHS„i  =  RHS2.d  +  [P  -  ^  ^  ^  ^ 


where 


Ja  “  ^x^Jy  fy’?x 


Va  •  u 


J 

—  V  +  U^  +  Vy 

Ja 


Lastly  everywhere  the  2-D  divergence  (u^  +  Vy)  appears  in  the  viscous  terms,  they  are  replaced 
by  the  axisymmetric  divergence  (V^  •  u).  Note  that  it  has  not  been  found  to  be  necessary 
to  modify  the  implicit  part  of  the  algorithm. 


3.0  USAGE 


3.1  PROGRAM  EXECUTION 

The  submit  file,  batch  job  file,  or  job  control  file  (whichever  is  preferred)  must  make 
available  (fetch)  appropriate  input  files  and  compile,  load,  and  execute  the  source  code 
(PARC2D/3D)  and  store  (dispose)  the  appropriate  output  files.  This  file  (the  submit  file)  is 
not  provided  as  part  of  the  code  and  must  be  created  by  the  user.  There  are  three  mandatory 
input  files,  one  of  which  is  the  source  code,  which  must  always  be  present  at  the  start  of  the  run: 

1,  Restart  file  (assumed  to  be  assigned  to  unit  2),  which  contains  the  grid  and  current 
solution; 

2.  Parameter  file  (assumed  to  be  assigned  to  unit  5),  which  contains  information 
necessary  to 

a.  specify  completely  the  problem  being  solved, 

b.  control  program  execution,  and 

c.  select  desired  input  and  output  options. 
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3.  Source  code  (either  PARC2D  or  PARC3D). 

T\vo  output  files  are  always  created  and  one,  optional,  output  file  can  be  produced  if  called 
for  in  the  inputs.  These  files  are: 

1.  New  restart  file  (assigned  to  unit  4),  which  contains  the  grid  and  the  j  ust-calculated 
solution; 

2.  Run  history  file  (assigned  to  unit  6),  which  contains  a  listing  of  parameter  inputs, 
convergence  information,  a  printed  map  of  selected  portions  of  the  flow  field,  and 
diagnostic  information; 

3.  Residual  and/or  flux  file  (optional)  (assigned  to  unit  21),  which  contains  residual/flux 
variables  intended  for  plotting. 

3.2  INPUT 

3.2.1  Nondimensionalization 

Since  the  PARC  codes  are  based  on  a  nondimensionalized  set  of  equations,  many  of  the 
inputs  to  and  outputs  from  the  code  are  also  nondimensional.  Although  there  is  some  flexibility 
in  the  choice  of  the  reference  parameters  for  nondimensionalizing  the  flow  variables,  the 
following  system  is  recommended: 

1.  Select  reference  pressure,  temperature,  and  density  (Pref,  T^f,  Gref)  such  that 

a.  they  are  consistent  with  the  ideal  gas  law  (necessary);  and 

b.  they  are  realized  somewhere  in  the  flow  (strongly  recommended  -  ideally  they 
should  represent  the  “bulk”  values  for  the  flow). 

2.  Select  a  reference  length  (Xr^f)  that  is  typical  for  the  length  dimensions  of  the  flow 
field.  For  complex  flows  the  simplest  choice  is  the  unit  length  used  in  the  si>ecification 
of  the  geometry  (e.g.,  inches,  feet,  or  meters). 

3.  Calculate  the  reference  velocity  (the  reference  speed  of  sound,  a^r)  from  the  ideal 
gas  relation  (a^ref  =  T  ^ref)-  Also  determine  the  reference  viscosity,  ratio  of 
specific  heats,  and  Prandtl  number  (^refi  7^  Pr)  based  on  the  reference 
thermodynamic  properties. 


34 


AEDC-TR-07-24 


4.  Form  nondimensional  input  parameters  and  variables  (the  subscript  “d”  indicates 

a  dimensional  variable): 

a.  Lengths: 

b.  Densities: 

c.  Velocities: 

d.  Temperatures: 

e.  Pressures: 

f.  Total  energies  per  unit  volume: 

g.  Reynolds  number: 

3.2.2  Grid 

The  PARC  codes  require  an  ordered  set  of  nodal  points  that  represent  the  geometric 
boundaries  of  a  flow  problem,  as  well  as  an  appropriate  distribution  of  flow-field  points  between 
boundaries.  As  a  minimum,  the  grid  must  be  constructed  and  ordered  in  such  a  way  that 
the  indices  can  be  formally  considered  as  coordinates  of  a  curvilinear  coordinate  system  with 
non-vanishing  Jacobian.  (Currently,  the  Jacobian  of  the  coordinate  transformation  is  required 
to  be  strictly  positive  —  thus  the  handedness  of  the  physical  and  computational  coordinate 
systems  must  be  the  same.)  The  indices  of  the  grid  are  taken  to  be  J,  K,  and  L  (just  J  and 
K  in  2-D)  so  that  the  coordinates  of  the  J,  K,  L  grid  point  are  IX(J,  K,  L),  Y(J,  K,  L),  Z(J, 
K,  L)l.  Each  index  is  required  to  be  able  to  vary  over  its  entire  range  (e,g.,  1  <  J  <  JMAX) 
even  if  some  of  the  points  so  specified  are  not  part  of  the  flow  field  (see  Section  3.2.12  Boundary 
Conditions  and  Section  3.2.7  Grid  Dimensions).  Care  must  be  taken  that  the  grid  coordinates 
are  properly  nondimensionalized:  that  is,  the  dimensional  length  that  corresponds  to  a  unit 
length  in  the  grid  must  be  the  same  dimensional  length  as  was  used  in  calculating  the  Reynolds 
number  (for  inviscid  flow  this  is  a  mute  point,  of  course).  Boundary  surfaces  (physical  and 
computational)  must  be  composed  of  a  patch  work  of  J-,  K-,  and/or  Inconstant  surfaces  with 
their  edges  composed  of  J-,  K-,  and/or  L-varying  lines.  However,  within  this  restriction, 
boundary  surfaces  can  be  of  arbitrary  comple.\ity  and  located  anywhere  within  the  grid  as 
long  as  at  least  three  grid  points  separate  surfaces  forming  a  flow  passage  (this  must  always 
be  the  case,  otherwise  incorrect  solutions  will  occur).  Finally,  best  results  in  terms  of  accuracy 
and  convergence  rates  will  be  obtained  if  the  grid  is  constructed  so  that  boundary  and  flow 
gradients  are  well  resolved,  and  the  grid  varies  smoothly  with  minimal  skewness.  Figure  1 
displays  these  gridding  concepts  for  a  simple  2-D  configuration. 

3.2.3  Initial  Conditions 

The  PARC  codes  are  designed  so  that  every  application  of  the  codes  is  treated  as  if  a  partially 
converged  flow  field  were  available  for  input;  that  is,  execution  of  these  codes  always  requires 
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Notes:  1.  Both  the  X-Y  and  J-K  coordinate  systems  are  right-handed  (hence  strictly 
positive  Jacobian). 

2.  The  coordinates  of  the  point  A  are  CX(J,,  K,),  Y(J,,  K,)J,  for  example. 

a  a  o  d 

3.  Point  B  is  given  reasonable  coordinates  even  though  it  is  not  a  flow  field 
or  boundary  point. 


4.  If  X,  Y  are  dimensioned  in  feet  and  are  not  explicitly  nondimensional ized, 
then  Xpgf  *  1  ft;  if  X,  Y  are  explicitly  nondimensional ized  by  the 
cylinder's  diameter,  then  X^-gf  =  2  ft. 

5.  Kfj_i  and  JMAX-J^.  must  be  greater  than  or  equal  to  three;  for  example,  Kj.-Ki} 
and  Jg-l  are  not  so  restricted--these  indices  do  not  bound  flow-field  points. 


Figure  I.  Grid  concepts. 
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a  restart  file.  The  restart  file,  which  is  described  in  detail  in  Section  3.2.4,  must  be  supplied 
by  the  user  on  the  initial  run.  This  means  that  the  user  must  generate  his  own  grids  and  initial 
conditions  for  the  flow  field  to  be  simulated.  Although  the  PARC  codes  have  a  demonstrated 
capability  to  proceed  trouble-free  from  quite  arbitrary  initial  conditions,  there  are  some  useful 
general  guidelines  that  can  avoid  certain  convergence  problems: 

1 .  If  the  initial  conditions  are  known  to  be  far  from  the  expected  steady-state  conditions, 
it  helps  to  start  with  the  second-order  artificial  viscosity  coefficient  (DIS2)  set  at 
its  maximum  value  (0.25). 

2.  Avoid  staning  with  very  strong  gradients  (e.g.,  orders-of-magnitude  differences  within 
a  few  grid  points)  in  any  of  the  thermodynamic  variables. 

3.  It  is  generally  better  to  evacuate  a  region  than  to  fill  it;  that  is,  specify  pressures 
that  are  high  compared  to  some  of  the  boundary  pressures  rather  than  ones  that 
are  low  compared  to  most  of  the  boundary  pressures. 

4.  Avoid  trying  to  converge  targe  regions  of  low  Mach  number  flow  and  high  Mach 
number  flow  simultaneously. 

5.  Attempt  to  generate  a  good  estimate  of  the  expected  steady-state  conditions,  but 
do  not  try  too  hard.  In  general,  only  a  factor  of  two  improvement  in  the  overall 
convergence  rate  is  observed  between  poor  and  very  good  initial  conditions. 


3.2.4  Files 

Two  input  data  files  are  required  to  execute  the  PARC  codes.  One,  which  is  always  expected 
to  be  on  logical  unit  number  two  (FT02),  is  the  restart  file.  It  was  either  created  by  a  prior 
run  of  the  PARC  programs  or  assembled  by  the  user’s  initial  conditions  and  grid  programs. 
It  is  an  unformatted  CRAY  file  read  by: 

READ  (2)  NCI,  GAMMA 

READ  (2)  (((X(J,  K,  L),  J  =  l,  JMAX),  K=l,  K.MAX),  L=l,  LMAX), 

*  (((Y{J,  K,  L).  J  =  l,  JMAX).  K=l,  KMAX),  L=l,  LMAX), 

*  (((Z(J,  K,  L),  J  =  l,  JMAX),  K  =  l.  KMAX).  L=l,  LMAX) 

READ  (2)  (((R(J,  K,  L).  J  =  l.  JMAX),  K  =  l,  KMAX),  L=l,  LMAX). 

*  (((RU(J,  K,  L),  J  =  l,  JMAX),  K  =  l,  KMAX),  L  =  l,  LMAX), 

(((RV(J,  K,  L),  J  =  l,  JMAX).  K=],  KMAX),  L=l,  LMAX), 

*  (((RW{J,  K,  L),  i  =  l,  JMAX),  K=l,  KMAX),  L  =  l,  LMAX), 

*  (((E(J,  K,  L),  J  =  l,  JMAX).  K  =  l,  KMAX),  L=l,  LMAX) 
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where  NCI  is  the  iteration  count  when  the  file  was  created;  GAMMA  is  the  ratio  of  specific 
heats  (read  but  not  used);  the  X,  Y,  and  Z  arrays  are  the  X,  Y,  and  Z  coordinates  of  the  grid; 
and  the  R,  RU,  RV,  RW,  and  E  arrays  are  the  nondimensionai  density,  X-momentum,  Y- 
momentum,  Z-momentum,  and  total  energy  per  unit  volume,  respectively. 

The  other  file,  which  is  always  expected  to  be  on  logical  unit  number  five  (FT05),  is  the 
parameter  file.  It  provides  parameter  input  to  the  code  consisting  mainly  of  Namelists.  They 
must  be  in  the  following  order: 

INPUTS  — must  always  appear 

SEQDT  — only  if  called  for  (see  NUMDT  in  NAMELIST 

INPUTS) 

PRTSEG  —only  if  called  for  (see  NPSEG  in  NAMELIST 

INPUTS) 

BOUNDS  — must  always  appear,  unless  replaced  by  a  formatted 

read  (see  NBCSEG  in  NAMELIST  INPUTS) 

If  NAMELIST  BOUNDS  is  to  be  replaced  by  a  formatted  read,  then  boundary  condition 
data  must  be  placed  at  the  end  of  the  file  formatted  to  be  read  by: 

READ  (5,101)  JA,  JB,  KA,  KB,  LA,  LB,  TYPE,  SIGN, 

*  PT.  TT 

101  FORMAT  (815,  2E10.4) 

where  JA,  KA,  and  LA  are  the  minimum  J,  K,  and  L  indices  of  the  boundary  segment  and 
JB,  KB,  and  LB  are  the  maximum  indices;  the  use  and  meaning  of  TYPE,  SIGN,  PT  (PRESS), 
and  TT  (TEMP)  are  explained  in  Section  3.2.12  Boundary  Conditions. 

Complete  information  on  the  parameters  contained  in  this  file  is  provided  in  the  following 
sections.  Unless  otherwise  noted,  parameters  are  assumed  to  belong  to  NAMELIST  INPUTS. 

3.2.5  Flow  Equations 

Axisymmetric,  inviscid,  thin-layer,  fully  viscous,  laminar  or  turbulent  specializations  of 
the  Navier-Stokes  equations  are  selected  by  appropriate  use  of  the  following  parameters: 

lAXISY  — axisymmetric  or  2-D  form  of  the  Navier-Stokes 

equations  selection  parameter.  A  value  of  zero  for 
this  parameter  selects  the  2-D  form  of  the  Navier- 
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Stokes  equations;  the  axisymraetric  form  is  selected 
for  a  value  of  one  (the  default). 

INVISC  — an  integer  vector  with  either  two  (2-D)  or  three  (3-D) 

elements.  Each  element  is  paired  with  a  grid  index 
as  follows:  1-J,  2-K,  3-L  (e.g.,  INVISC  (2)  contains 
information  relating  to  the  K  index).  A  value  of  one 
for  an  element  of  INVISC  causes  viscous  flux 
differences  to  be  included  for  that  coordinate 
direction  (e.g.,  INVISC  (2)  =  1  causes  the  difference 
of  the  appropriate  viscous  fluxes  at  K-i-I  and  K-1 
to  be  calculated  at  every  grid  point).  Thus  the 
following  options: 

1.  Inviscid  —  all  elements  are  zero. 

2.  Thin-layer  —  the  element  corresponding  to  the  coordinate  that  varies  across  shear 
layers  is  set  to  one;  any  others  are  set  to  zero  (e.g.,  in  a  2-D  problem  for  which 
the  K-varying  lines  cross  the  shear  layers,  this  option  is  selected  by  INVISC  (I)  = 
0,  INVISC  (2)  =  1). 

3.  Fully  viscous  —  all  elements  are  one  (the  default).  For  complex  viscous  flows  the 
last  option  is  always  recommended. 

LAMIN  — an  integer  vector  whose  elements  are  connected  with 

the  grid  indices  in  the  same  way  as  INVISC.  A  value 
of  one  for  any  element  of  LAMIN  causes  the  flow 
to  be  treated  as  turbulent.  Thus  the  following 
options: 

1.  Laminar  —  all  elements  are  zero  (the  default). 

2.  Turbulent  —  any  element  equal  to  one.  For  the  algebraic  turbulence  mode!  to  produce 
best  results,  always  set  the  elements  of  LAMIN  as  described  for  the  thin-layer  option 
for  INVISC. 

3.2.6  Flow  Properties 

The  simulation  fluid  and  flow  properties  are  set  by  the  following  parameters  (note  that 
default  values  are  appropriate  to  air  at  standard  conditions): 


39 


AEDC-TR-87-24 


1.  Inviscid  and  viscous  flows: 

GAMMA  — The  ratio  of  specific  heats  at  the  reference  conditions. 

(Default  value  is  1.4.) 

2.  Viscous  flows: 


PR 


— Prandtl  number  at  reference  conditions  (default  0.72). 


VRAT 


TSUTH 

TREFR 


RE 


3.  Turbulent  flows: 
PRT 


— Ratio  of  the  second  coefficient  of  viscosity  to  the 
first  coefficient  of  viscosity.  (Default  is  —2/3,  which 
is  Stokes  hypothesis.) 

— Sutherland  viscosity  law  temperature  (frequently 
denoted  as  “S”)  in  degrees  Rankine.  (default  198.6). 

— Reference  temperature  in  degrees  Rankine.  Only  use 
is  to  nondimensionalize  the  Sutherland  temperature 
(TSUTH)  and  to  dimensionalize  the  printed  output, 

—Reynolds  number  based  on  the  reference  density, 
speed  of  sound,  length,  and  viscosity.  There  is  no 
default  for  viscous  flows,  so  it  must  be  supplied. 


— Turbulent  Prandtl  number  (default  0.9). 


3.2.7  Grid  Dimensions 


Effective  and  actual  array  dimensioning  is  controlled  by  the  following  parameters: 

1,  PARAMETER  statements  in  PARC  code: 

NX,  NY,  NZ  — Array  sizes  for  the  first,  second,  and  third  (J,  K,  and 

L)  indices  of  the  grid  and  flow-field  arrays  (e.g.,  the 
X-coordinate  array  is  dimensioned  as  X(NX,  NY, 
NZ)).  The  user  can  either  set  these  to  large  values 
and  accept  the  waste  of  computer  memory,  or  set 
them  to  correspond  to  JMAX,  KMAX,  and  LMAX, 
respectively. 
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NM  —The  largest  of  NX,  NY,  or  NZ. 

2.  NAMELIST  INPUTS  parameters: 

JMAX,  KMAX,  LMAX  — Maximum  indices  for  the  first,  second,  and  third  (J, 

K,  and  L)  indices  of  the  grid  and  flow-field  arrays. 
These  parameters,  along  with  the  boundary  condition 
parameters  (Section  3.2.12),  set  the  DO  Loop  limits 
in  the  PARC  codes.  Thus  JMAX  :<  NX,  KMAX  < 
NY,  and  LMAX  <  NZ  must  always  be  true 
statements. 


3.2.8  Artificial  Viscosity 

Since  the  PARC  codes  use  central  differencing,  an  appropriate  level  of  artificial  viscosity 
is  always  required.  The  user  has  control  over  the  type  and  amount  of  artificial  dissipation 
through  the  following  parameters: 

DIS2  —Coefficient  of  the  second-order  artificial  viscosity. 

This  type  of  dissipation  is  very  diffusive  in  general. 
Its  primary  purpose  is  to  enhance  stability  and 
accuracy  in  the  vicinity  of  strong  shocks  and  to 
improve  the  robustness  of  the  PARC  codes  during 
strong  transients.  An  automatic  damping  coefficient 
limits  the  effectiveness  of  this  type  of  dissipation  to 
regions  of  the  flow  that  possess  significant  numerical 
pressure  gradients  (e.g.,  P(J  +  1,  K,  L)-(P(J-l,  K,  L) 
is  large  compared  to  P(J,  K,  L)).  Thus  expansions 
and  compressions  that  arc  resolved  over  a  small 
number  of  points  can  trigger  an  inappropriate 
amount  of  this  artificial  viscosity  (only  current 
remedies  are  to  reduce  the  value  of  DIS2  and/or 
regrid  for  better  resolution  in  these  areas).  In  general, 
it  is  recommended  that  all  simulations  be  started  with 
DIS2  at  its  maximum  value  of  0.25  (the  default),  and 
then  that  the  value  of  D1S2  be  reduced  as  low  as  is 
consistent  with  stability  and  accuracy. 

DIS4  — Coefficient  of  the  fourth-order  artificial  viscosity. 

This  type  of  dissipation  is  uniformly  applied  but 
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should  have  no  more  effect  on  the  accuracy  of  the 
solution  than  that  produced  by  the  inherent  errors 
of  the  PARC  algorithm.  Although  the  DIS2 
parameter’s  value  can  often  be  set  to  zero  with 
minimal  effect  on  stability,  the  value  of  DIS4  must 
almost  always  be  non-zero.  For  many  problems, 
variation  in  the  value  of  DIS4  produces  negligible 
differences  in  the  flow  field.  Thus  it  is  generally 
recommended  that  the  value  of  DIS4  be  kept  at  its 
maximum  (0.64,  the  default).  After  the  value  of  DIS2 
has  been  reduced  as  much  as  possible,  reduction  of 
the  value  of  D1S4  can  be  attempted  to  note  its  effect 
on  the  simulation.  However,  as  noted  above,  this  is 
rarely  worthwhile. 


3.2.9  Iteration  Controls 

A  number  of  parameters  are  available  to  control  the  duration  and  form  of  the  iteration 
process. 


NMAX  —Maximum  number  of  iterations  to  be  preformed 

during  the  current  execution  of  the  PARC  program 
(e.g.,  if  NMAX  =  1000  were  input  in  a  simulation 
for  which  the  restart  file  contained  the  solution  at 
a  total  iteration  count  of  2000,  then  1000  iterations 
would  be  performed  during  execution  of  the  PARC 
code,  and  the  total  iteration  count  of  the  resulting 
restart  file  would  be  3000).  Typically  the  PARC  codes 
take  2000  to  20,000  total  iterations  to  reach  an 
acceptable  level  of  convergence.  The  value  of  NMAX 
is  ignored  if  the  parameter  NUMET  is  non-zero  (see 
Section  3.2.10). 

NC  — Parameter  that  allows  the  initial  value  of  the  total 

iteration  count  to  be  changed  from  that  on  the  input 
restart  file  (see  Section  3.2.4  Files).  If  the  value  of 
NC  is  —1  (the  default  value),  then  the  iteration  count 
on  the  restart  file  is  used;  otherwise  the  value  of  NC 
is  used  (e.g.,  if  the  value  of  NC  is  0,  the  value  of 
NMAX  is  lOOO,  and  if  the  value  of  the  iteration  count 
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on  the  input  restart  file  is  2000,  then  the  value  of 
the  Iteration  count  on  the  output  restart  file  will  be 
1000). 

STOPL2  — Value  of  the  L2  residual  at  which  the  current 

execution  of  the  PARC  code  is  to  be  terminated  with 
normal  printed  and  restart  output.  This  option  must 
be  used  with  care  since  the  Li  residual  is  a  relative 
measure  of  convergence  and  not  an  absolute  one. 
Note  that  the  value  of  the  parameter  NSPRT  must 
be  a  relatively  small  factor  of  the  value  of  NMAX 
for  this  option  to  be  effective  (see  Section  3.2.11 
Output  Controls). 


3.2.10  Time-Step  Controls 

Since  the  time-step  has  a  direct  effect  on  the  convergence  rate,  quite  a  bit  of  flexibility 
is  built  into  the  PARC  codes  in  terms  of  time-step  control. 

1.  Temporal  variation  —  This  option,  which  can  cause  the  global  time-step  size  to 

vary  from  iteration  to  iteration,  is  useful  for  two  purposes: 

a.  Stability  —  This  option  can  detect  potential  stability  problems  due  to  the  time- 
step  size  being  too  large  and  automatically  attempt  to  correct  this  condition 
by  reducing  the  global  time-step  size. 

b.  Convergence  —  This  option  can  force  the  solution  to  proceed  at  a  rate 
determined  from  the  maximum  relative  change  in  density  or  pressure  in  the 
flow  field. 

The  parameters  controlling  this  option  arc 

DTCAP  -  Ma.ximum  time-step  size  allowed  during  a  run.  This 

value  is  ignored  if  the  value  of  NUMDT  is  non-zero. 

PCQMAX  -  .Maximum  percent  change  in  either  density  or 

pre.ssure  allowed  during  an  iteration.  Recommended 
range  is  between  1  and  25. 

Best  use  of  this  option  is  to  set  their  values  appropriately  for  the  degree  of  convergence: 
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Initial  stage  —  During  the  first  set  of  iterations,  until  the  solution  begins  to  resemble 
its  steady-state  configuration,  it  is  best  to  set  the  value  of  DTCAP  high  (say  100.0) 
and  let  the  value  of  PCQMAX  govern  the  time-step  size  (say  PCQMAX  -  10.0, 
the  default).  This  will  usually  get  the  simulation  through  the  relatively  nonphysical, 
rapidly  changing  part  of  the  convergence  process  in  the  fewest  number  of  iterations. 

Asymptotic  stage  —  From  the  end  of  the  initial  stage  of  convergence  until  final 
convergence,  it  is  essential  to  set  the  value  of  DTCAP  to  a  value  somewhat  lower 
than  the  largest  value  at  which  the  time-step  size  remains  constant  throughout  a 
set  of  iterations  (see  the  convergence  statistics  section  of  the  Output  section).  If 
this  is  not  done,  then  final  convergence  is  impossible  since  the  solution  must  then 
always  have  at  least  one  point  that  varies  according  to  the  value  of  PCQMAX. 

2.  Spatial  variation  —  This  option  allows  the  global  time-step  to  be  modified  on  a 
point-by-point  basis  so  that  every  point  is  being  advanced  at  the  largest  increment 
allowed  by  local  conditions. 

IVARDT  —  Parameter  whose  value  selects  the  following  options: 

0  -  No  local  time-step  modification 

1  -  Local  time-step  proportional  to  the  reciprocal 

of  one  plus  the  square  root  of  the  Jacobian 

2  -  Local  time-step  proportional  to  the  reciprocal 

of  the  maximum  eigenvalue  of  the  inviscid  flux 
Jacobians  including  a  viscous  correction,  if 
required.  This  option  can  be  viewed  as  selecting 
a  local  time-step  such  that  the  local  Courant 
numbers  are  roughly  equal. 

Option  2  has  proved  to  be  the  best  choice  for  rapid  convergence  rates  in  general. 
However,  this  option  can  lead  to  “stalled”  convergence  in  some  cases.  If  this  should 
appear  to  occur,  try  one  of  the  other  options  to  see  if  this  is  indeed  the  case. 

3.  Time-step  sequencing  —  This  option  allows  the  user  to  specify  a  sequence  of  time- 
steps  (actually  values  of  DTCAP)  for  use  during  an  execution  of  the  PARC  code. 
Selection  and  control  of  this  option  is  effected  through  the  following  parameters: 

NUMDT  — Time-step  sequencing  selection  parameter.  A  value 

of  zero  (the  default)  does  nothing  (no  time-step 
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sequencing),  whereas  a  positive  value  both  selects 
this  option  and  provides  the  number  of  sequencing 
steps.  Selection  of  this  option  requires  the  presence 
of  the  NAMELIST  SEQDT  as  indicated  in  Section 
3.2.4. 

DTSEQ  — A  real  vector  with  twenty  elements,  this  parameter 

contains  the  sequence  of  DTCAP’s  to  be  used  during 
the  run.  Their  usage  is  the  same  as  described  earlier 
in  this  section.  As  many  elements  as  indicated  by  the 
value  of  NUMDT  must  be  supplied  for  this  and  the 
following  parameter  vectors. 

ITERDT  —An  integer  vector  with  twenty  elements,  this 

parameter  contains  the  sequence  of  iteration  limits 
(similar  in  effect  to  NMAX  for  each  time-step)  to 
be  used  during  the  run.  These  are  paired  one-to-one 
with  the  elements  of  DTSEQ. 

Although  theory  and  trial  calculations  show  that  an  optimal  sequence  of  time-steps  can 
dramatically  speed-up  convergence  rates,  there  is  little  guidance  on  how  to  a  priori  determine 
this  sequence.  Nonoptimal  sequences  can  actually  worsen  the  convergence  rate,  so  it  is  best 
to  treat  this  option  as  experimental. 

3.2.11  Output  Controls 

A  number  of  options  are  available  to  control  the  amount  and  format  of  both  printed  output 
and  output  that  is  intended  to  be  plotted. 

1.  Convergence  history,  printed  —  as  spelled  out  in  the  Output  section,  part  of  the 
printed  output  includes  a  convergence  history  that  gives  the  user  information  on 
the  behavior  of  the  simulation  during  the  course  of  a  run.  The  amount  of  this  history 
is  controlled  by  the  following  parameters: 

NSPRT  — Frequency  of  convergence  history  print  parameter. 

For  e,xample,  if  the  value  of  NSPRT  were  ten  (the 
default  value),  then  the  convergence  history 
parameters  (e.g.,  the  L2  residual)  are  calculated  and 
printed  every  tenth  iteration. 
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IFXPRT  — Parameter  that  allows  the  inclusion  of  the  flux 

balance  histories.  A  value  of  zero  (default)  excludes 
them  from  the  printed  convergence  history,  and  a 
value  of  one  causes  the  flux  balances  to  be  calculated 
and  printed. 

Both  of  these  parameters  have  an  effect  on  the  total  amount  of  work  required  during  a 
run,  so  their  values  must  represent  a  compromise  between  the  need  for  information  on  the 
behavior  of  the  simulation  and  the  need  to  minimize  the  cost  of  the  simulation.  Information 
on  the  actual  printed  information  is  contained  in  the  Output  section. 

2.  Convergence  history,  plots  —  An  option  is  available  whereby  an  output  file  can 
be  filled  with  the  convergence  history  data  for  the  purpose  of  plots  (see  the  Output 
section).  The  parameters  that  control  this  option  are 

IFXPLT  — Value  of  this  parameter  determines  whether  flux 

balances  are  calculated  and  written  to  the  plot  file 
each  iteration,  A  value  of  one  activates  this  option, 
and  a  value  of  zero  (default)  for  IFXPLT  causes  this 
option  to  be  ignored. 

L2PLOT  — Value  of  this  parameter  determines  whether  the  Lj 

residual  is  calculated  and  written  to  the  plot  file  each 
iteration.  As  with  the  IFXPLT  parameter,  a  value  of 
one  activates  this  option,  and  a  value  of  zero  (the 
default)  causes  the  option  to  be  ignored. 

3.  Printed  flow  field  —  As  part  of  the  printed  output,  “snapshots”  of  selected  portions 
of  the  flow  field  can  be  produced  as  desired  by  the  user  of  the  PARC  code  (see 
the  Output  section  for  details). 

a.  Basic  parameters  — 

NP  — Flow-field  print  frequency  parameter.  A  value  of  zero 

(default)  for  NP  suppresses  flow-field  print;  a  positive 
value  enables  flow-field  printing  and  is  used  as  the 
frequency'  for  printing  snapshots  of  the  flow  field 
(see  NSPRT,  for  example). 

PREF  — Scaling  factor  used  to  dimensionalize  pressures  in  the 

printed  output.  Note  that  TREFR  (Section  3.2.6)  is 
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also  used  to  dimensionalize  temperature  in  the 
printed  output. 

b.  Segmentation  parameters  —  To  reduce  the  amount  of  printed  output  while  providing 
information  on  regions  of  interest  within  the  flow  field,  a  set  of  options  is  available 
that  allows  control  over  the  range,  increment,  and  order  of  the  printed  flow-field 
points. 

NPSEG  — Flow-field  print  segmention  parameter.  A  value  of 

zero  (the  default)  causes  every  flow-field  point  to  be 
printed,  in  storage  order,  as  called  for  by  the  value 
of  NP.  A  positive  value  for  NPSEG  provides  the 
number  of  flow-field  segments  specified  in 
NAMELIST  PRTSEC.  This  Namelist  must  appear 
in  the  input  as  indicated  in  Section  3.2.4  if  NPSEG 
has  a  non-zero  value. 

JKLPI  —An  integer  array  dimensioned  (3,  3,  MPS)  for 

PARC3D  and  (3,  2,  MpS)  for  PARC2D.  this 
parameter  is  contained  in  NAMELIST  PRTSEG.  The 
values  contained  in  this  array  specify  the  coordinate 
limits  and  print  increments  for  each  segment  called 
for  by  the  value  of  NPSEG.  Referring  to  Fig.  2,  it 
can  be  seen  that  this  array  contains  the  indices  of 
diagonally  opposite  corner  points  of  the  segment  to 
be  printed.  It  also  contains  the  desired  increments 
to  be  used  in  stepping  the  indices  from  the  starting 
point  (point  A)  to  the  ending  point  (point  B).  For 
this  to  produce  correct  results,  the  statement  (JB- 
JA)/J1  >  1  must  be  true,  as  For  the  other  indices. 

IPORD  — An  integer  array  dimensioned  (2,  MPS)  for  PARC3D 

or  an  integer  vector  dimensioned  (MPS)  for 
PARC2D,  this  parameter  is  also  contained  in 
NAMELIST  PRTSEG.  This  parameter  determines 
the  order  in  which  the  indices  are  used  in  printing 
each  segment  (the  path  used  to  get  from  A  to  B  in 
Fig.  2).  Associating  1  with  J,  2  with  K.  and  3  with 
L,  the  value  of  the  elements  of  IPORD  indicates 
which  inde-ic  is  to  be  incremented  the  fastest.  For 
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example,  IPORD  =  3,  1  in  a  3-D  problem  indicates 
that  the  current  segment  is  to  be  printed  with  the  L- 
index  incrementing  the  fastest,  the  J-index  the  next 
fastest,  and  the  K-index  the  slowest  (by  implication). 
See  the  Output  section  and  the  examples  in  Appendix 
B  for  more  information  on  segmented  printing. 

MPS  — A  Parameter  statement  parameter  in  the  PARC  codes 

used  to  dimension  the  segmented  print  arrays. 


3.2.12  Boundary  Conditions 

The  PARC  codes  are  designed  so  that  specification  of  boundaries  and  boundary  conditions 
is  done  entirely  through  inputs  to  the  program  in  a  very  general  manner.  This  makes  the  use 
of  the  codes  very  flexible  and  economical  but  requires  that  boundary  specification  be  a  large 
part  of  the  inputs.  As  an  aid  in  explaining  the  function  of  the  boundary  parameters,  the  simple 
problem  laid  out  in  Fig.  3  will  be  used  as  an  example  application.  Refer  to  Appendix  B  for 
more  realistic  applications, 

1.  Basic  procedure  —  The  methodology  to  be  used  in  generating  the  information 
required  to  specify  the  boundary  parameters  is  as  follows: 

a.  Locate  and  label  boundary  segments  —  break  the  boundaries  up  into  segments 

so  that  each  segment  is 

1)  contained  on  a  coordinate  surface  (a  J-,  K-,  or  L-constant  surface); 

2)  made  up  of  contiguous  points  that  can  use  the  same  boundary-condition 
information  (e.g.,  each  point  is  a  no-slip  wall  point  with  the  same  specified 
temperature); 

3)  distinct  from  all  other  segments  (i.e.,  no  shared  points); 

4)  simply  connected  (i.e.,  no  “holes”  or  excluded  points);  and 

5)  “wetted”  by  the  fluid  within  the  grid  on  one  and  only  one  side. 

The  resulting  boundary  segments  are  considered  to  belong  to  one  of  the  J-,  K-,  or  L-constant 
index  classes  and  are  then  numbered  in  any  convenient  manner,  starting  with  1,  within  each 
class.  As  illustrated  in  Fig.  3,  the  example  problem’s  boundaries  are  split  into  five  .segments 
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Figure  3.  Boundary  segment  specification  example. 
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with  two  in  the  J-constant  class  and  three  in  the  K-constant  class  and  have  been  appropriately 
numbered. 

b.  Determine  the  indices  of  each  segment  —  this  is  generally  an  automatic  by¬ 
product  of  the  first  step. 

c.  Find  the  sign  of  the  surface  normal  for  each  segment  —  this  is  determined 
by  using  the  index  increment  required  to  move  from  the  constant  index  surface 
of  the  segment  to  the  similar  constant  index  surface  within  the  flow  field. 
For  example,  consider  the  case  of  a  segment  in  a  K-constant  surface.  If  the 
K-l  constant  surface  (bounded  by  the  same  J  and  L  limits  as  the  K-constant 
segment)  is  within  the  flow  field,  then  the  unit  normal  is  -  1.  (Note  that  if 
this  procedure  results  in  an  ambiguous  unit  normal,  then  the  segment  has  been 
incorrectly  specified  —  see  step  a. 5.) 

d.  Determine  the  desired  boundary-condition  code  and  any  auxiliary  variables 
—  each  boundary  condition  allowed  for  in  the  PARC  codes  has  a  boundary- 
condition  type  code  assigned  to  it  as  shown  below.  Some  of  these  also  require 
auxiliary  information  (e.g.,  static  pressure)  as  shown  in  the  following  table: 

Boundary-Condition  Types 


Code 

Description 

Auxiliary  Variables 

-10 

Fixed  conditions 

None 

0 

Free  boundary 

Total  or  static  pressure  and  total  temperature 

50 

Slip  surface 

None 

51 

Axis  of  symmetry 

.None 

60 

No-slip  wail,  adiabatic 

None 

61 

No-slip  wall,  isothermal 

Wall  temperature 

91-96 

Specified  mass  flux 

Mass  flux  and  total  temperature 

where  the  descriptions  mean: 

Fixed  conditions  —  All  flow-field  values  arc  held  fixed  at  their  initial  values  provided 
by  the  restart  file.  Suggested  use  is  for  known  supersonic  inflow  boundary  segments. 

Free  boundary  —  Any  boundary  segment  through  which  the  Fluid  fiow  can  freely  pass 
and  is  not  a  known  supersonic  inflow  (see  fixed  conditions)  or  a  mass  (lux  (see  specified 
mass  flux)  boundary  is  considered  to  be  a  free  boundary.  Imposition  of  the  correct  infiow 


51 


AEDC-TR-87-24 


or  outflow,  supersonic  or  subsonic  boundary  condition  is  taken  care  of  automatically. 
However,  the  current  implementation  requires  that  the  user  be  careful  about  a  couple 
of  points.  One  is  that  this  boundary  condition  works  best  if  the  boundary  segment  is 
as  close  to  being  normal  to  the  expected  flow  directions  as  possible.  In  particular, 
boundaries  of  this  type  that  are  nearly  parallel  to  the  dominant  flow  direction  almost 
always  produce  poor  results.  The  second  point  to  be  careful  about  is  due  to  the  dual 
use  of  the  specified  pressure  auxiliary  variable.  It  is  used  as  a  total  pressure  for  subsonic 
inflow  and  as  a  static  pressure  for  subsonic  outflow,  which  does  not  always  produce 
expected  results  —  especially  for  external  flows.  The  recommended  procedure  to  avoid 
this  problem  is  to  place  these  boundaries  so  that  the  expected  dominant  flow  through 
them  will  be  unambiguously  inflow  or  outflow  and  to  specify  the  pressure  auxiliary 
variable  accordingly  (total  or  static,  respectively).  Note  that  the  total  temperature  auxiliary 
variable  should  always  be  specified,  even  if  it  is  only  a  guess,  to  avoid  possible  problems 
during  the  large  transients  portion  of  the  convergence  process. 

Slip  surface  —  All  flow  gradients  normal  to  this  boundary  segment’s  surface  are  taken 
to  be  zero,  along  with  the  component  of  velocity  normal  to  this  surface.  This  boundary 
condition  does  double  duty  as  a  symmetry  plane  boundary  condition,  as  well  as  the  ' 
slip  wall  boundary  condition.  3 

Axis  of  symmetry  —  Very  similar  in  function  to  the  slip  surface  boundary  condition, 
this  boundary  specification  is  specialized  for  application  to  the  axis  of  symmetry  for 
simulations  using  the  axisymmetric  option  of  the  PARC2D  code. 

NO'Slip  wall,  adiabatic  —  All  velocity  components  and  the  normal  gradients  of  pressure 
and  temperature  are  set  to  zero  on  boundary  segments  using  this  option.  The  current 
implementation  requires  that  the  grid  lines  intersecting  this  surface  be  nearly  normal 
to  it  for  best  results. 

No-slip  wall,  isothermal  —  Similar  to  the  boundary  condition  discussed  above  except 
that  the  surface  temperature  is  set  to  that  provided  through  the  temperature  auxiliary 
variable. 

Specified  mass  flux  —  This  boundary  condition  functions  very  similarly  to  the  free 
boundary  condition  except  that  the  pressure  is  determined  indirectly  through  the  specified 
mass  flux  auxiliary  variable.  The  last  digit  of  the  code  for  this  boundary  condition  {] 
to  6)  is  used  to  control  the  relaxation  of  the  pressure  towards  the  value,  which  will  produce 
the  desired  mass  flux  with  one  giving  the  fastest  and  six  the  slowest  relaxation.  The 
mass  flux  specified  through  the  auxiliary  variable  is  to  be  positive  for  flow  into  the  flow 
field  and  negative  for  flow  out  of  the  flow  field. 
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2.  NAMELIST  BOUNDS  parameters  —  Once  the  boundaries  are  split  into  segments 
and  the  appropriate  boundary-condition  information  is  determined  for  each 
segment,  as  described  above,  this  information  is  input  to  the  PARC  code  through 
parameters  in  the  NAMELIST  BOUNDS.  The  basic  philosophy  behind  the  use 
of  these  parameters  is  very  similar  to  that  used  in  assembling  the  boundary-condition 
information  in  that  a  set  of  parameter  vectors  are  associated  with  each  J-,  K-,  and 
L-constant  index  class  of  boundary  segments  with  the  elements  of  the  vectors 
corresponding  to  particular  segments  within  eaeh  class.  This  will  be  made  clearer 
through  the  description  of  these  parameters  and  the  following  example: 


NJSEG  — 

NKSEG 

NLSEG 

JLINE  — 

KLINE 

LLINE 

JTYPE  — 

KTYPE 

LTYPE 

JSIGN  — 

KSIGN 

LSIGN 

PRESSJ  — 

PRESSK 

PRESSL 


TEMPJ  — 

TEMPK 

TEMPL 


This  parameter  gives  the  total  number  of  boundary 
segments  for  each  of  the  J,  K,  and  L  coordinate 
classes. 

Integer  vectors  that  identify  the  J-,  K-,  and  L- 
constant  index  of  each  of  the  cooresponding  boun¬ 
dary  segments  within  each  coordinate  class. 

Integer  vectors  whose  elements  contain  the  ap¬ 
propriate  boundary-condition  type  code  for  each 
boundary  segment. 

Integer  vectors  that  associate  the  sign  of  the  surface 
normal  with  the  corresponding  boundary  segment 
of  each  of  the  J-,  K-,  and  L-constant  index  classes. 

Auxiliary  vectors  whose  elements  contain  the  non- 
dimensional  values  of  total  pressure  for 
predominantly  subsonic  inflow,  static  pressure  for 
anticipated  subsonic  outllow,  or  signed  mass  flux 
for  specified  mass  flux  boundary  segements  (type 
codes  0,  0,  and  91-96,  respectively). 

Auxiliary  vectors  that  specify  the  nondimensional 
total  temperature  for  free  boundaries  or  the  wall 
temperature  for  no-slip  walls  (type  codes  0  and  61 , 
respectively)  for  each  boundary  segment. 


The  following  integer  parameter  vectors  associate  the  appropriate  coordinate  indices  with 
each  boundary  segment.  This  as.sociation  is  coded  into  the  parameter  vectors  name  so  that 
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the  first  letter  calls  out  the  J-,  K-,  or  L-constant  index  class,  the  second  letter  identifies  the 
coordinate  index  being  specified,  and  the  remaining  letters  indicate  whether  this  is  the  minimum 
(LOW)  or  maximum  (HIGH)  value  of  this  index  for  the  boundary  segment.  For  example, 
JKLOW(2)  =  15  is  interpreted  to  mean  that  the  minimum  value  of  the  K-index  for  the  second 
boundary  segment  in  the  J-constant  segment  class  is  15.  The  complete  set  of  parameter  vectors 
for  this  purpose  are 

JKLOW  JKHIGH  KJLOW  KJHIGH  LJLOW  LJHIGH 

JLLOW  JLHIGH  KLLOW  KLHIGH  LKLOW  LKHIGH 

Consider  the  example  problem  shown  in  Fig.  3.  A  complete  NAMELIST  BOUNDS  set¬ 
up  could  look  like: 

SBOUNDS 
NJSEG  =  2, 

JL1NE(1)=  1,  JKLOW(l)=  1,  JKHIGH(1)  =  7,  JTYPE(1)=  -  10, 

JSIGN(1)=1, 

JLINE(2)  =  9,  JKLOW(2)  =  2,  JKHIGH(2)  =  6,  JTYPE(2)  =  0, 

JSIGN(2)=  -1,  PRESSJ(2)  =  0.0047,  TEMPJ(2)  =  1 .0, 

NKSEG  =  3, 

KLINE(1)=I,  KJLOW(l)  =  2,  KJHIGH(1)  =  2,  KTYPE(1)  =  50, 

KSIGN(1)  =  I, 

KLINE(2)=1,  KJLOW(2)  =  3,  KJHIGH(2)  =  9,  KTYPE(2)  =  61, 

KSIGN(2)=1,  TEMPK(2)  =  0.5, 

KLINE(3)  =  7,  KJLOW(3)  =  2,  KJHIGH(3)  =  9,  KTYPE(3)=  -  10, 

KSIGN(3)  =  -1, 

SEND 

Additional  examples  of  boundary-condition  specification  through  this  Namelist  are 
contained  in  Appendix  B. 

3.3  OUTPUT 

Printed  output  consists  of  three  parts, 

1.  a  record  of  the  run  parameters  used, 

2.  convergence  statistics  generated  as  the  run  progresses,  and 

3.  an  edited  printout  of  the  solution. 
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Various  error  messages  may  also  appear  in  this  file,  identified  by  five  leading  asterisks. 

Convergence  information  to  be  plotted  by  an  auxiliary  plot  program  is  also  part  of  the 
available  output  from  the  PARC  code. 

3.3.1  Namelist  Parameters 

The  first  part  of  the  printed  output  written  to  unit  6  (FT06)  is  a  listing  of  the  values  of 
the  Namelist  parameters  that  will  be  used  during  the  current  execution  of  the  PARC  code. 
They  are  printed  in  groups  corresponding  to  the  individual  Namelists.  Each  group  of 
parameters  appears  only  if  the  Namelist  containing  them  was  part  of  the  actual  input  on 
unit  5  (FT05)  (see  Section  3.2.4).  Sample  listings  showing  this  output  are  included  in  the 
Appendixes.  Note  that  these  tabulated  values  are  not  simple  echos  of  the  input  values  as 
they  are  not  printed  immediately  after  they  are  read  and  in  that  they  include  default  values; 
users  wishing  a  true  echo  of  their  Namelist  input  should  use  the  '"E”  prefix  on  their  Namelist 
records  (see  the  CRAY  FORTRAN  manual  for  details). 

3.3.2  Grid  Patches 

To  facilitate  the  treatment  of  embedded  boundaries  within  a  grid,  the  grid  is  always  broken 
down  into  a  set  of  patches  for  each  of  the  computational  coordinate  directions  (J,  K,  and 
L).  These  patches  are  automatically  constructed  from  the  boundary  inputs  (see  Section  3.2. 12) 
and  are,  thus,  normally  of  no  concern  to  the  user.  If  boundaries  are  misspecified,  however, 
incorrect  patches  will  result.  Information  about  the  patches  can  then  be  of  aid  in  identifying 
the  boundary  specification  problem.  Because  the  major  problem  in  the  provision  of  proper 
inputs  to  the  PARC  code  is  often  connected  to  boundary  specification,  especially  for  complex 
3-D  simulations,  a  summary  of  the  grid  patches  is  provided  as  part  of  the  printable  output. 

Grid  patches  are  generated  so  that  for  each  coordinate  family  of  patches, 

1.  each  patch  is  distinct  from  ail  other  patches  in  the  same  family, 

2.  every  flow-field  point  and  only  flow  field  points  are  included  in  the  family  of  patches, 
excluding  boundary  points,  and 

3.  each  coordinate  line  along  which  the  patch  family  descriptor  varies  begins  and  ends 
one  point  off  of  a  boundary. 

For  example,  consider  Fig.  4,  which  displays  the  patches  that  would  be  generated  for 
a  hypothetical  fluid  flow  problem.  The  grid  for  this  example  is  plotted  in  computational 
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coordinates  (J,K)  in  Fig.  4a,  and  the  J-  and  K-patches  are  crosshatched  in  Figs.  4b  and  c, 
respectively.  Note  how  the  crosshatched  regions  obey  the  above  guidelines  for  both  the  J 
and  K  families  of  patches.  The  printed  output  for  this  example  would  appear  as  below: 

GRID  PATCHES: 

J-PATCHES  MINIMUM  MAXIMUM 
J  K  J  K 

1  5  2  15  3 

2  2  4  15  5 

3  2  6  9  8 

4  12  6  15  8 

K-PATCHES  MINIMUM  MAXIMUM 
J  K  J  K 

1  2  4  4  8 

2  5  2  9  8 

3  10  2  II  6 

4  12  2  15  8 

Note  that  the  patches  are  delimited  by  giving  the  coordinates  of  the  corner  points  of  each 
patch  (actually  just  the  maximum  and  minimum  ones).  When  errors  in  boundary  specification 
occur,  the  information  contained  in  the  error  message,  along  with  the  grid  patch  tabulation, 
will  often  pinpoint  the  source  of  the  error. 

3.3.3  Convergence  History 

The  next  portion  of  the  printed  output  contains  information  on  the  behavior  of  calculations 
performed.  This  consists  of  a  line  of  output  at  the  frequency  selected  by  the  parameter  NSPRT 
(see  Section  3.2.11).  Each  line  always  includes  the  iteration  number  (COUNT),  time-step 
scaling  factor  (DT),  L2  residual,  and  the  magnitude  and  location  of  the  maximum  percentage 
change  in  either  density  or  pressure  (MAX  PERCENT  VARIATION).  In  addition,  if  selected 
by  the  parameter  IFXPRT,  this  line  of  output  will  include  a  measure  of  the  global  conservation 
of  mass,  momentum,  and  energy  (the  net  FLUXes).  See  the  Appendi.xes  for  sample  printouts 
showing  the  format  of  this  part  of  the  printable  output.  This  convergence  history  listing 
contains  the  information  required  to  set  DTCAP  and  gives  an  indication  of  the  overall  level 
of  convergence  of  the  solution.  As  noted  previously,  the  L2  residual  is  a  relative  measure 
of  convergence;  it  is  best  to  monitor  the  fluxes  for  a  more  absolute  measure  of  convergence. 
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J  -> 

a.  Computational  grid 


b.  J-Patches 


c.  K-Patches 

Figure  4.  Patch  generation  example. 
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3.3.4  FloW'Field  Snapshot 

The  last  part  of  the  printable  output  contains  a  listing  of  selected  portions  of  the  flow 
field  at  the  frequency  selected  by  the  parameter  NP  (see  Section  3.2.11,  Part  3.).  Each  line 
of  this  listing  contains  the  grid  index,  dimensional  pressure,  temperature,  Mach  number, 
total  pressure,  direction  cosines  of  the  velocity,  and  the  nondimensional  physical  coordinates 
of  each  grid  point  selected.  The  pressures  and  temperatures  are  dimensionalized  by  the  input 
values  of  PREF  and  TREFR,  respectively.  Velocity  vector  direction  cosines  are  the  same 
as  the  ratios  of  the  velocity  components  to  the  magnitude  of  the  velocity  (e.g.,  V-COSINE 
is  the  ratio  between  the  component  of  velocity  parallel  to  the  Y-axis  and  the  magnitude  of 
the  velocity  at  the  selected  point).  See  Appendix  B  for  a  sample  listing  containing  this 
information. 

3.3.5  Error  Messages 

A  variety  of  program-generated  error  messages  can  occur  at  any  point  in  the  printed  output, 
most  of  them  indicating  that  execution  is  being  terminated.  It  is  always  best  to  examine  both 
the  Namelist  values  portion  of  the  listing  and  the  very  end  of  the  printable  output  for  error 
messages  even  if  the  run  appeared  to  terminate  normally.  Most  of  the  errors  checked  for 
will  occur  during  run  initiation,  whereas  those  that  happen  in  the  course  of  execution  will 
cause  the  program  to  attempt  to  terminate  with  a  normal  printout  and  restart  file.  A  special 
Error  Messages  Appendix  is  included  with  this  manual  to  facilitate  resolution  of  program- 
detected  problems. 

3.3.6  Plottable  Output 

If  selected  by  the  L2PLOT  and/or  the  IFXPLT  input  parameters  (see  Section  3.2.11, 
Part  2),  a  convergence  history  file,  which  is  suitable  for  plotting,  is  created  on  unit  2l  (FT21). 
All  information  in  this  file  is  written  unformatted.  The  first  record  is  always  a  plot  type, 
which  determines  the  contents  of  each  subsequent  record  as  follows; 

CODE  RECORD  CONTENTS 

1  N,  AQ,  R|,  R2,  R3,  R4,  Rs,  Rfi 

2  N,  AQ,  Fx,  Fi,  F3,  F4,  Fs 

3  N,  AQ,  R|,  R2,  Rj,  R4.  R-Si  ^1'  Fi,  F3,  F4,  Fs 

where  N  is  the  iteration  number,  AQ  is  the  maximum  percentage  change  in  either  density 
or  pressure,  R)...R5  (R1...R4  for  2-D)  are  the  L2  residuals  for  each  of  the  conservation 
equations  (density,  momentum,  energy),  and  R^  (R5  for  2-D)  is  the  total  L2  residual;  and 
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F1...F5  (F1...F4  for  2-D)  are  the  gobal  conservation  fluxes.  One  record  is  created  for  each 
iteration  so  that  the  total  number  of  records  in  the  file  will  be  the  total  number  of  iterations 
requested  plus  one.  Note  that  use  of  this  option  can  be  quite  expensive  computationally  since 
the  Li  residuals  and/or  conservation  fluxes  must  be  calculated  and  written  every  iteration. 
It  is  recommended  that  this  option  only  be  used  when  there  is  good  cause  for  it  (e.g., 
presentation  of  results  or  questions  about  the  actual  convergence  history). 
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APPENDIX  A 
ERROR  MESSAGES 

A  limited  amount  of  error  checking  is  performed  by  the  PARC  code.  Most  of  this  is 
confined  to  the  detection  of  input  problems.  Execution  error  detection  is  intended  to  initiate 
an  orderly  end  of  the  run  when  a  gross  error  occurs.  The  error  messages  printed  on  unit 
6  {FT06)  and  explanation  of  their  meanings  are  listed  below  in  alphabetical  order.  A  lower 
case  word  (e.g.,  “value”)  is  used  wherever  a  numerical  value  would  be  printed,  and  the  lower 
case  word  “name”  is  used  wherever  a  variable’s  name  would  be  printed. 

NEWTON  ITERATION  FOR  PRESSURE  IN  SUBROUTINE  INSUB  FAILED  TO 
CONVERGE 


J,  K,  L,  ID,  P,  PP  =  value,  value,  value,  value,  value,  value 


This  error  terminates  execution  of  the  PARC  code  with  no  restart  file  created.  The  variables 
on  the  second  line  have  the  following  meanings: 


J,K,L 

ID 

P 

PP 


Grid  coordinates  for  the  point  in  error. 

Boundary  identifier,  the  numbers  I,  2,  and  3  are  associated  with  J-,  K-, 
and  L'Constant  boundaries. 

Pressure  on  the  boundary. 

Pressure  just  off  the  boundary. 


Occurance  of  this  error  condition  almost  always  indicates  an  incompatibility  between  a 
boundary-condition  value  and  the  interior  flow.  First  try  lowering  the  value  of  DTCAP  (say 
by  half).  If  this  condition  happens  on  the  initial  run  of  a  flow  simulation,  it  can  usually  be 
cleared  up  by  taking  more  care  in  the  generation  of  initial  conditions. 

PATCH  ERROR: 

This  message  will  then  be  followed  by  one  of  the  following  lines  for  PARC3D: 


J-PATCH  AND  K-PATCH  WITH  NO  L-PATCH 
K-PATCH  AND  L-PATCH  WITH  NO  J-PATCH 
J-PATCH  AND  L-PATCH  WITH  NO  K-PATCH 
J-PATCH  WITH  NO  K-PATCH  OR  L-PATCH 
K-PATCH  WITH  NO  J-PATCH  OR  L-PATCH 
L-PATCH  WITH  NO  J-PATCH  OR  K-PATCH 
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and  then  the  patch  mismatch  information: 

IN  REGION  BOUNDED  BY  THE  J.  K,  L  POINTS: 

(Jmin«  t-min),  (Jmaxi  ^max?  L^ax) 

For  PARC2D  applications,  the  first  line  will  be  followed  by  one  of  the  following; 

J-PATCH  HAS  NO  CORRESPONDING  K-PATCH 
K-PATCH  HAS  NO  CORRESPONDING  J-PATCH 

and  then  the  patch  mismatch  information; 

IN  REGION  BOUNDED  BY  THE  J,  K  POINTS: 

(Jmin»  l^min)>  (-fmaxi  l^max) 

As  mentioned  in  the  Output  section  (Section  3.3.2),  this  information  in  combination  with 
the  grid  patch  summary  should  provide  clues  to  the  boundary  specification  error  that  produced 
this  error  condition.  For  example,  consider  the  hypothetical  fluid  flow  problem  depicted  in 
Fig.  A- la,  and  suppose  the  printed  echo  of  the  BOUNDS  NAMELIST  input  were: 


KSEG 

KLINE 

KJLOW 

KJHIGH 

KTYPE 

KSIGN 

PRESSK 

TEMPK 

1 

1 

10 

13 

60 

1 

0.0 

0.0 

2 

9 

1 

13 

61 

-1 

0.0 

0.5 

3 

5 

1 

7 

60 

1 

0.0 

0.0 

JSEG 

JLINE 

JKLOW 

JKHIGH 

JTYPE 

JSIGN 

PRESSJ 

TEMPJ 

1 

7 

2 

4 

60 

1 

0.0 

0.0 

2 

1 

6 

8 

0 

1 

0.7143 

1.0 

3 

13 

2 

8 

0 

-  1 

0.7 

1.0 

Note  that  the  value  of  KJLOW(l)  is  in  error  (it  should  be  7).  This  input  would  create  the 
grid  patches  shown  in  Figs.  Al-b  and  c,  which  would  cause  the  following  error  message  to 
be  printed: 

*****PATCH  ERROR; 

J-PATCH  HAS  NO  CORRESPONDING  K-PATCH 
IN  REGION  BOUNDED  BY  THE  J,  K  POINTS: 

(8,2),  (10,5) 


This  would  be  listed  just  after  the  grid  patch  table: 


J-PATCHES  MINIMUM 
J  K 

1  8  2 

2  2  6 


MAXIMUM 
J  K 

12  5 

12  8 
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K-PATCHES  MINIMUM 
J  K 

1  2  6 

2  10  2 


MAXIMUM 
J  K 
9  8 

12  8 


Examination  of  these  listings  (if  necessary,  including  construction  of  diagrams  similar 
to  those  of  Fig.  A-1)  leads  to  the  conclusion  that  the  incorrect  grid  patch  is  K-patch  number 
1.  This  must  be  caused  by  an  incorrect  boundary  specification  for  K-segment  1  or  3.  Finally 
examination  of  these  segments’  indices  reveals  that  the  lower  J-index  of  K-segment  number 
I  is  incorrect. 

RANGE  ERROR: 

This  message  will  then  be  followed  by  one  of  the  following  lines,  depending  on 
whether  a  scalar  parameter  or  a  vector  parameter,  respectively,  is  in  error: 

name  =  value  IS  OUT  OF  RANGE  (minimum,  maximum) 

name(index)  =  value  IS  OUT  OF  RANGE  (minimum,  maximum) 


where  “name”  is  the  symbolic  name  of  the  input  parameter  (e.g.,  JMAX),  “value” 
is  the  input  value  of  this  parameter,  “minimum”  and  “maximum”  are  the  smallest 
and  largest  values,  respectively,  allowed  for  this  parameter,  and  “index”  is  the 
element  number  of  the  parameter  vector  that  is  in  error.  This  error  condition  only 
occurs  during  program  initiation  for  certain  input  parameters,  which  are  checked 
for  valid  values.  Corection  of  these  errors  is  normally  self-explanatory. 

STOPPING:  AT  ITERATION  NUMBER:  iteration 

THE  TIME-STEP  IS  SMALLER  THAN  THE  MINIMUM:  time-step 

This  error  message  usually  occurs  when  the  PARC  code  would  like  to  “blow-up” 
but  cannot  due  to  the  time-step  limiting  feature  of  the  program.  The  iteration  count 
is  given  by  “iteration,”  and  the  minimum  allowed  time-step  size  (Kh^  as  set  by 
DTMIN  in  a  DATA  statement  in  SUBROUTINE  MAXDT)  is  given  by  “time-step.” 
This  error  allows  the  code  to  terminate  in  a  normal  fashion,  at  this  iteration,  with 
printed  output  and  a  restart  file.  However,  the  restart  file  is  usually  only  good  for 
plots  and  not  for  restarting  the  calculation.  In  most  cases  this  condition  indicates 
that  the  value  of  the  input  parameter  DTCAP  is  too  large.  Thus,  restarting  from 
the  previous  restart  file  with  a  smaller  value  of  DTCAP  should  be  attempted.  This 
error  can  also  arise  if  boundary  conditions  are  in  error  or  are  very  much  different 
from  the  interior  flow  conditions. 
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STOPPING  —  DENSITIES  AND/OR  PRESSURES  ARE  NONPOSITIVE  NC  =  iteration 

J  K  L  DENSITY  PRESSURE 

j  k  1  density  pressure 

The  values  symbolized  by  the  lower  case  letters  are  continued  to  include  ail  such 

points  or  until  100  occurrences  happen.  At  the  end  of  each  iteration,  all  of  the 
densities  and  pressures  are  checked  to  determine  if  any  are  nonpositive  (physically 
unrealistic  and  an  unrecoverable  error).  As  with  the  previous  error  condition,  a 
normal  termination  of  program  e.xecution  is  attempted.  Again  the  restart  file 
generated  is  useful  only  for  plotting  purposes.  This  error  rarely  occurs  and  typically 
is  recovered  from  in  the  same  manner  as  the  previous  error  condition. 

STOPPING  —  JACOBIANS  ARE  NONPOSITIVE 

J  K  L  JACOBIAN 

j  k  I  jacobian 

The  values  symbolized  by  the  lower  case  letters  are  continued  to  include  all  such 

points  or  until  100  occurrences  happen.  This  error  condition  either  indicates  that 
some  of  the  grid  lines  cross  or  collapse  to  a  single  line,  or  that  the  physical  coordinate 
system  (x,  y,  z)  and  the  computational  coordinate  system  (J,  K,  L)  have  different 
handedness.  The  grid  must  be  “fixed.” 

STOPPING  —  L2  RESIDUAL  HAS  CONVERGED  TO  SPECIFIED  LEVEL 
L2  RESIDUAL:  level  ITERATION  NUMBER;  iteration 

This  is  not  really  an  error  message.  It  indicates  that  the  L2  residual  has  decreased 
to  below  the  level  specified  by  the  Input  parameter  L2STOP.  Normal  prim  and 
restart  files  are  generated. 

STOPPING  —  RE  MUST  BE  INPUT  FOR  VISCOUS  FLOWS 

Basically  self-e.xplanatory,  the  Reynolds  number,  RE,  must  be  provided  for  viscous 
flows  (i.e.,  when  LAMIN  has  one  or  more  non-zero  elements). 

STOPPING  —  TOO  MANY  B.C’S 
INCREASE  ‘MBC’  PARAMETER 

This  error  condition  is  only  detected  if  the  boundary  conditions  are  input  through 
a  formatted  read  rather  than  through  NAMELIST  BOUNDS  (see  Section  3.2.4). 
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It  declares  that  the  boundary  segment  vectors  are  DIMENSIONed  too  small  for 
the  number  of  segments  supplied  in  the  input.  Change  the  value  of  the  MBC 
parameter  in  every  PARAMETER  statement  in  which  it  occurs  to  a  value  large 
enough  to  accommodate  the  maximum  number  of  segments. 

STOPPING  —  TOO  MANY  SEGMENTS 
INCREASE  ‘MP’  PARAMETER 


The  number  of  patches  generated  for  one  or  more  of  the  patch  classes  (see  Section 
3,3.2)  is  greater  than  allowed  for  by  the  value  of  the  parameter  MP.  Since  the 
maximum  patches  are  usually  not  known  prior  to  program  execution,  try  doubling 
the  current  value  of  MP  in  all  of  the  PARAMETER  statements  in  which  it  occurs. 
To  make  optimal  use  of  memory,  this  parameter  should  be  adjusted  to  reflect  the 
maximum  number  of  patches  in  any  of  the  coordinate  classes  as  given  by  the  patch 
tabulation  in  the  printed  output  of  an  initial,  short  run. 


Inflow 

- ► 

Pq  =  0.7143 
To  *  1.0 


I 


Outflow 
- ► 

Pe  =  0.7 


J  - ► 

a.  Computational  grid 


c.  K-Patches 


Figure  A-l.  Patch  error  example. 
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APPENDIX  B 
EXAMPLES 

Consider  the  sample  problem  diagramed  in  Fig.  B-1.  This  is  a  2-D  diverging  nozzle  flow 
with  straight  duct  segments  at  each  end  of  the  nozzle.  The  desired  operating  conditions  are 
also  indicated  on  the  figure.  First  a  2-D  execution  of  the  PARC2D  code  for  this  example 
will  be  presented. 

2- D  DIVERGING  NOZZLE 

The  grid  and  initial  conditions  were  generated  using  the  program  of  Listing  B-1.  A  total 
of  33  equally  spaced  J-coordinate  lines  and  11  K-coordinate  lines  were  used,  as  shown  in 
Fig.  B-2.  The  initial  conditions  were  appropriate  to  a  free-streaming  flow  at  Mach  0.29  and 
a  ratio  of  specific  heats  of  1 .4.  These  initial  conditions  and  grid  were  stored  in  the  file 
“A12501.TRIC.ICFILE.” 

The  execution  file  is  displayed  in  Listing  B-2.  Note  that  2-D,  inviscid  flow  has  been  specified 
and  that,  for  this  simple  flow,  the  artificial  viscosity  coefficients  are  at  their  practical 
minimums.  The  printed  output  is  presented  in  Listing  B-3.  A  sample  Mach  number  contour 
plot  of  the  converged  solution  is  shown  in  Fig.  B-3. 

3- D  DIVERGING  NOZZLE 

This  example  problem  is  exactly  the  same  as  the  2-D  diverging  nozzle  problem  except 
that  the  nozzle  has  a  width  of  5  and  has  21  L-coordinate  lines  across  this  width.  The  grid 
and  initial  conditions  were  produced  by  the  program  in  Listing  B-4.  The  execution  file, 
including  the  NAMELIST  inputs  to  the  PARC3D  code,  is  shown  in  Listing  B-5.  The 
corresponding  printed  output  is  in  Listing  B-6. 
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Inflow  Boundary  Condition 

’’total  " 

Ttotal  * 

Flow  Angle  =  0  deg 
Outflow  Boundary  Condition 

'’static  '  “SU 

Reference  Conditions 
’’ref  =  15  psia 
TreF  = 

Y  =  1.4 

Figure  B-l.  Diverging  nozzle  example. 
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Figure  B-2,  Diverging  nozzle  grid. 
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Listing  B-1.  Grid  and  Initial  Condition  Generator  (2-D) 


1 

1  . 

PROGRAM  tCFILE 

2 

2. 

PARAMETER(UD>33.KD=11) 

3 

3. 

DIMENSION  R(  JD.KO)  .RU(iJO.KO>.RV(  JD.KD)  .  RW(  JO  ,  KO ) ,  E  ( JD .  KO  ) 

4 

4  . 

DIMENSION  X( JO.X0),y(JD.KD) 

5 

5. 

data  G/1 .4/.NC1/0/ 

6 

6. 

GM1=G- 1 . 

7 

7. 

DELX-a./32 

8 

C 

FORM  THE  -X-  ORIO  ARRAY 

9 

B. 

□0  1  J'l.UO 

10 

9. 

□0  1  K*1,K0 

1 1 

10. 

IFTJ.E0.1)  THEN 

12 

1  1  . 

X(d.K)»0. 

13 

12. 

ELSE 

14 

13. 

X(J,K)=X(d-l,K)+DELX 

15 

14, 

ENOIF 

16 

IS. 

1 

CONTINUE 

17 

C 

FORM  THE  'Y'  OHIO  ARRAY 

13 

16. 

DO  2  J31 . JD 

19 

17. 

IF(X(d.KO) .LE-2. )  Y0*1. 

20 

IB. 

IF(X( J.K0).GT.6. )  Y0»2. 

21 

19. 

IF((X(d,KD).GT.2. ).AND.(X(d.K0).L£.6. ))  THEN 

22 

20. 

Y0»1 .♦<X(d,KD)-2. )*0.25 

23 

21  . 

ENOIF 

24 

22. 

DELY=Y0/<KD-1) 

2S 

23. 

Y(J.  1  )'0.0 

26 

24. 

DO  2  K>2.K0 

27 

25. 

Y(d.K)-Y( J.K- 1 )+OELY 

25 

26. 

2 

CONTINUE 

29 

C 

FORM  THE  ARRAYS  OF  NON-DTMENSIONAL  CONSERVATION  VARIABLES  CONSISTENT 

30 

c 

WITH  A  FREE- STREAM  MACH  NUMBER  OF  0.29 

31 

27. 

FMACH>0.29 

32 

28. 

FACT=( I .+,2«FMACH«»2) 

33 

29. 

P8AR-FACT*«(  -3.S)/G 

34 

30. 

00  1000  d=>1.dO 

35 

31  . 

00  2000  K* 1 .KO 

36 

32. 

H(d.K)-FACT-»(-2.5 J 

37 

33. 

RU(d,K)»R(d.K)*FMACH«SORT( 1 ./FACT) 

38 

34. 

RV(d.K)=0. 

39 

35. 

E(d.K)-PBAH/GM1+.S»(RU{d.K>**2)/R( J.K) 

40 

36. 

2000 

CONTINUE 

41 

37. 

1000 

CONTINUE 

42 

38. 

NC1=0 

43 

39. 

WRITE(20)NC1  ,G 

44 

40. 

WRITE(20)X, Y 

45 

41 . 

WRITE(20)R,RU.RV,E 

46 

42. 

STOP 

47 

43. 

END 
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Listing  B-2.  Execution  and  Input  File  (2'D) 


JOt  'ELZ  D.WOWXSTOH*  .HMCUXS»Z« 

ft  •nsctmet«<i.n.cut8s*K>Titg«<.s).PA£nioiiB«xx>oooeQ<,p«Tv-8. 

//  uKii«AieMl*noTiry>«i2Ui 

it% 

/MOUTC  ntlNT  Mfft* 

i'cjoinwN  iioott*« 

//« 

ft  enc  oMv 
ffSVSiM  DO  > 

casmntr  FctmiT)  hold  NOTtrvcitieMt> 
ffitwr  M  s.DCD'iuesrzC'ttM 
JOD.  JN>At2S«tr.T«3M.nn.*6MMO. 

MiCOUHr.MC'TWOSflia.lJi'AIZMl. 

FCTCM^  DPf-f  TM.  SF«T« . « 

TEXT*'’ 0M<At2Ml  .TRIC.  . 

crr.L«o* 

LM.t*«. 

Diimff«DiHrr«4.{iF-T*,DC*ST,* 

YC)(r>>DSM*AlSMl.'niIC.aUTrit£.DISR>fMI' . 

ftor 

ft  DD  0<N^t2Mt.KHCMIM.CmLin«lC2D>*OtSP*Dm 

//MS 

f€or 

/ft 

//  9S  S 
•iwim 
NHM«2SM. 
nicr<iE.o« 

MKC0>a. 

trrcM>*i«.D. 
w«»r«io, 

«CK0 
SRRTKQ 

KHD 
WOCNM 
MjKa«a. 

JLlrCd)*!. 

JKljOU(ii«e. 

JBieNCD'l. 

jiaou<8)«i. 


jM0(«a34 

irxntfi. 

0IS4<«.3S. 

PCaMKMO.O/ 

IMISV**. 

tNUtSC<2)*0. 


KmK«ii, 


sTanz*i.E^. 


jKi,n(i.2.2)-i.ia4a. 


tP0RD(l)«2, 

IPWOd)*!. 


JKHIQM<t)«ta. 

pnsftj(t)>o.7i4afS7. 


_ 

^laN(i)<-t.  fNCfijci)<o.a7m. 

NKICa«l. 


JTvffn)-#, 

TDVJUI*!.*. 

JTVKtl)*#, 

Tcnpjiii<t.o. 


KltNC(t>«l. 
UL0U<1)«1. 

iaiMcai>ti« 

_  MtOM(l)— 1« 

/?3. 

/COJ 

END  or  MTR 


iejHlON(t}*33. 


KJHlaH<l>*33. 


ICTVBE(1]«M. 


ICTWC(ai«M. 
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Listing  B-3.  Diverging  Nozzle  Output  (2-D) 

NAMELIST  inputs. 


0IS2 

O.OOOOOOE+00 

lAXlSV 

0 

INVISC 

0IS4 

0.300000E^OO 

IFXPLT 

0 

LAMIN 

OTCAP 

0. 100000E«^02 

I FXPRT 

1 

GAMMA 

0.  140000E^01 

IVARDT 

2 

PCQMAX 

0.  100000E«03 

UMAX 

33 

PR 

0.720000E+00 

KMAX 

1 1 

PREF 

0.15000064-02 

L2PtOT 

0 

PRT 

0.9000006-400 

NBCSEG 

0 

RE 

0.0000006-400 

NC 

-1 

ST0PL2 

0. 1000006-19 

NMAX 

2500 

TREFR 

0.6000006*403 

NP 

2500 

TSUTH 

0.1966006*403 

NPSEG 

2 

VRAT 

•0.6666676*400 

NSPRT 

10 

NUMOT 

0 

NAMELIST  PRTSEG: 

JA  kJB 

JS 

UKLPI 

KA 

KB 

K5 

IPORD 

J  K 

1 

1  33 

1 

1 

11 

1 

2  1 

2 

1  33 

4 

1 

12 

2 

1  2 

Listing  B>3.  Continued 

NAMELIST  BOUNDS: 


JSEG 

JUNE 

JKLOV 

JKHIGH 

JTYPE 

JSIGN 

PRESSJ 

TEHPJ 

1 

1 

2 

10 

0 

1 

0.7142066+00 

0  1000006401 

2 

33 

2 

10 

0 

- 1 

0.672B&OE'*-00 

O.  1000006-401 

K5EG 

KLINE 

KJLOW 

KJMIGH 

KTVPE 

KSIGN 

PR655K 

TEMPK 

t 

1 

1 

33 

50 

1 

o.ooooooe+oo 

O.OOOOOOE+OO 

2 

1 1 

\ 

33 

50 

-1 

O.OOOOOOE+00 

O.OOOOOOE400 

Listing  B-3.  Continued 


GRID  PATCHES. 


J-PATCHE5  MINIMUM 
U  K 


MAXIMUM 
J  K 


1 


2  32  10 


K-PATCHES  MINIMUM 
U  K 


MAXIMUM 
J  K 


1 


2  2 


32  10 
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Listing  B-3.  Continued 


COUNT 


OT  L2  RESlDUitL  MASS  RLUX 


.OMENTUM  FLUXES 
X  Y 


ENERGY  FLUX  MAX  PERCENT  MAX  LOCATION 
VARIATION  0  K 


10 

0. 1000E*02 

20 

O. 10006*02 

30 

0. 1000E*02 

40 

O. 10006*02 

50 

0. ioooe+o2 

60 

O. 10006*02 

70 

0. t000E*02 

BO 

0. 10006*02 

90 

0. 1000E*02 

too 

0.  i0C0E4'02 

T  10 

0. 10006*02 

120 

0. 10006+02 

130 

0. 1000E+02 

140 

0. 1C00E+02 

150 

0, 10006+02 

160 

0. toooe+02 

170 

0. 1000E+02 

180 

0.  t000E*02 

190 

0. tOOOE+02 

200 

0, 10006*02 

210 

0. 10006*02 

220 

0. 10006*02 

2  30 

0. 10006*02 

240 

0. 10006*02 

250 

0, 10006*02 

260 

0. 10006*02 

270 

0, 10006*02 

260 

0. 10006*02 

290 

0, 10006*02 

200 

C. 10006*02 

310 

0. 10006*02 

320 

O. 1O0OE*O2 

330 

0, 10006*02 

340 

0. 10006*02 

350 

0, 10QOE*02 

360 

0. 10006*02 

370 

0, 10006+02 

380 

0. 10006*02 

390 

0. 10006*02 

400 

0. 10006*02 

410 

0  10006*02 

420 

0. 10006*02 

430 

0. 10006*02 

440 

0. 10006*02 

450 

0. 10006*02 

460 

0. 10006*02 

470 

0. 10006*02 

480 

0. 10006*02 

490 

0. 10006*02 

500 

0. 10006*02 

510 

0.  10006*02 

520 

0.  10006*02 

530 

O.  10006*02 

540 

0. 10006*02 

550 

0,  10006*02 

560 

0, 10006*02 

570 

0. 10006*02 

0.3*?36E-0a 
0.2580E-03 
0. 19486-03 
0.  1727E-03 
0.  1S70E-03 
0  1S04E-03 
0.  1444E-03 
O  1346E-03 
0.  i220E-03 
0. 1078E'03 
0.92dSE>04 
0.7696E'04 
0.607SE-O4 
0.4B23E-04 
0.3B36E-04 
0. 3140E-04 
0.27226-04 
0.2413E-04 
0.21426-04 
0.  t920E-04 
0. I709E-04 
0. t507E-04 
0.  1347E-04 
0. 1215E-04 
0.  ia96E-04 
0.99a4E-0S 
0.9133E-05 
0.8343E-09 
0.76456-03 
0.701 1E-0S 
0  64246-05 
O.  58986-09 
0.54176-05 
0.49736-05 
0. 45696-05 
0.41996-05 
0.38576-05 
Q.3SAdE-05 
0.32556-05 
0.2989E-05 
0.2744E-05 
0.25  186-05 
0.23096-05 
0.21 186-05 
0.  19416-05 
0.17006-05 
0.163)6-05 
0.  I49SE-05 
0  13706-05 
0.  1256E-05 
0  tiSiE-OS 
O.  10546-05 
O  96596-06 
0  88496-05 
0  81056-05 
0.74236-06 
O  67986-05 


-0.56826-03 
0.3155E-O4 
0. 1S74E-03 
0  13176-03 
0  5237E-04 
-O  3672E-04 
-0.  1222E-03 
-0  1797E-03 
-0  20756-03 
■0  2121E-C3 
-0- 19916-03 
■O, 1746E-03 
-O. 14816-03 
-0. 12726-03 
-0. 1 121E-03 
-O. 1OOHE-03 
-0.9248E-04 
-0.86376-04 
-0.8I5IE-O4 
-0.7705E-04 
-0.72426-04 
-0.6761E-04 
-0.62846-04 
-Q.Sa ! IE -04 
-0.53416-04 
-0. 48956-04 
-0  44846-04 
-0.41086-04 
-0.3766E-04 
-0.34S7E-04 
-0.3179E-04 
-0  29246-04 
-0  2691E-04 
■0.2476E-04 
-0.2277E-04 
-0.20936-04 
-0  1922E-04 
-0. 17636-04 
-O. 16176-04 
•0. 14026-04 
-O. 13586-04 
-O. 12456-04 
•O.  1  M1E-04 
-O. I045E-04 
-0.95016-05 
-0.07816-05 
-0.00466-05 
-O. 73756-05 
-0.57586-05 
-0.51916-05 
-0  56716-05 
•0  51946-05 
-O  *17556-05 
-0  43556-05 
-0.39876-05 
-0.36516-05 
-0  33436-05 


0.4236E-02 
O.  53966-02 
0.37236-02 
0.26996-02 
0.  19336-02 
O.  1470E-02 
0.  1146E-02 
0.9283E -03 
0.8233E-03 
0  7643E-03 
0  70106-03 
0  6398E-03 
0.S953E-03 
0.S308E-03 
0.49916-03 
O. 44756-03 
0.39896-03 
0.35556-03 
0.31B6E-03 
0.28496-03 
0. 25456-03 
0.2295E -03 
0.2080E-03 
0.  iaS1E-03 
0.  17046-03 
0.  15496-03 
O.  14086-03 
O. 12796-03 
0. 1 1636-03 
0. 10566-03 
0.9599E04 
0.8724604 
0.79266  04 
0.72075-04 
0.65606-04 
0. 59746-04 
0.S444E-04 
0.49646-04 
O.  45286-04 
0  41316-04 
O. 37706-04 
O  3441E-04 
O  31416-04 
0.28586-04 
0,36186-04 
0.239IE-04 
0,21846-04 
O.  19956-04 
O.  18226-04 
0. 16656-04 
O,  1522E-04 
O.  I391E-04 
0,12726-04 
0,11636-04 
0-1063E-04 
0.9720E-05 
0,66886-05 


-O. 1906E-01 
O. 17046-02 
0. I914E-02 
O. 15246-02 
0.12316-02 
0.12066-02 
0. 10216-02 
O.8309E-O3 
O  7290E-03 
0.62396-03 
0. 54326-03 
0.4537E-03 
0.36776-03 
0  3306 E -03 
0  33«6E-03 
0.3003E-03 
0.26256-03 
O  23306-03 
0.21386-03 
0. 1B72E-03 
0. 16136-03 
O. 1426E-03 
0. 1268E-03 
0. 1124E-03 
0.9957E-04 
0.88436-04 
0.79926-04 
0.7304E-04 
0. 66316-04 
0.60076-04 
0.54516-04 
0.49206-04 
0.44366-04 
0.3995E-04 
0.3614604 
0.3273E-04 
O. 29656-04 
0.2667E-04 
0. 24406-04 
0.22I9E-04 
0. 20216-04 
0. 1642E-04 
O  l8ei£-04 
0  1533E-04 
0. 13976-04 
0. 12726-01 
0. 1 159E-04 
O. 10576-04 
0.9S38E-05 
O  87936-05 
0.8025E-05 
0.7325E-05 
0.6689E-05 
0.61 10E-05 
0,55836-05 
0.5103E-05 
0,4664E-05 


-0.5797E-03 
0.4572E-03 
0.58246-03 
O  45336-03 
0.24886-03 
0  61056-04 
-0.83356-04 
-0  16906-03 
-0  2030E-03 
-0  2044E-03 
■O  1851E-03 
-0  152B6-03 
-0. t 19SE‘03 
•0  9621E-04 
-0  8232E-04 
-0.7371E'04 
-0.6848E-04 
-0  66506-04 
-0.63446-04 
-0.6 I3B6-04 
-0.58346-04 
-0.5471E-04 
-0.5092E-04 
-0.470BE-04 
-0  43  I4E'04 
-0.3937E-04 
-0  359BE-04 
-0.3293E-04 
-0. 3019E-04 
-0  2774E-04 
-0.2555E-04 
-0.  2357E-04 
•0.2I74E-04 
-0.2004E-04 
-0  1845E-04 
-0. 1698E-04 
-0. 1560E-04 
-O.  14316-04 
-0. 1312E-04 
-0. 12036-04 
-O. 1 1036-04 
■0. 101  IE-04 
■0.9264E-05 
■O  84946-05 
-0. 77B96-0S 
-O. 71436-05 
-0.6549E-05 
-O.6OO4E-05 
-0.5503E-05 
-O.S043E-05 
-0.4620E-05 
-0.4232E-05 
-0.3875E-05 
-0.3549E-05 
-0.3250E-05 
-0.2976E-05 
-0  2725E-05 


0.2977E+01 
O.  2389E't'0l 
0.  1331E+01 
O.  lOOSE^OI 
0.81S9E1-00 
0.  7322E*-O0 
0.65656^00 
0.7ta5E«-00 
0.6574E+00 
0.50996*00 
0.455eE>00 
0.345*6400 
0.26026400 
0.24806400 
0.  2  1496400 
0.  18476*00 
0.  1797E+00 
O. 16226*00 
O.  14836400 
O. 16126*00 
0.  14346*00 
0.  129161^00 
0  12386*00 
0.  1  1666*00 
0.  1048c;  *00 
0.9652E-01 
0.89216-01 
0.B109E-01 
0.7464E-01 
0  68786-01 
0.G320E-O1 
0  5643E-OI 
0  53986-01 
0.4963E-0I 
0  4573E-01 
0.42066-01 
O  385BE-01 
0  3539E-01 
0.3246E-OI 
0  2973E-01 
0  2725E-OI 
0. 24366-01 
0  22896-01 
0.2099E-01 
0  1925E-01 
0  17656-01 
0.  16I8E-0I 
O.  14d3E-0l 
0.  1359E-01 
O  1245E-01 
0.  1  1406-01 
0. 1044E-01 
0.9560E-02 
0.87536-02 
0.8014E-02 
0.7338E-02 
0.6719E-02 


32 
32 
2 
2 
32 
32 
32 
32 
32 
32 
13 
IS 
1 J 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


9 

8 

10 

7 

6 

a 

3 

10 

10 

2 

5 

5 

2 

10 

10 

10 

10 

10 

lO 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

1C 

10 

10 

10 

to 

10 

10 

to 

10 

10 

10 

10 

10 

10 

10 

10 

10 

lO 

10 

10 

10 

10 

10 

to 

10 

10 

10 
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Listing  B-3.  Continued 


980  0. tOOOE+02  0.6225E-06  -0.30606-05 
5S0  0. t00OEfO2  0.570OE'O6  -0<2a02E-0S 
600  0. 100CE+02  0.5219E'06  -0.256SE-0S 
610  O.lOOOE+02  0.4779E-06  -0.2348E-05 
620  0. 1QOOE+02  0.4375E-06  •O.21SOE-05 
630  0.  lQOOE-*-02  0.A006E-06  >0.I968C'0S 
640  O.IOOOE‘r02  0.3667E*06  -O.lflOlE'05 
€50  O.IOOOE+02  0.3357E'06  -0.1649E-05 
660  O.IOOOE‘»'02  0.30T3E-06  '0.IS09E-05 
670  O. lOOOE+02  0.2813E*06  -O. I381E-0S 
€80  0. 1000E+02  0.2575E-06  -O.I264E’OS 
690  0.1000E>02  0. 2357E-06  -0 . I 157E-0S 
700  0.iO0OE«^02  0,2158E-0€  ‘0.  10S9E-05 
710  0. 1000E>02  0, 1975E-06  -0.9694E-06 
720  0.1000E4^02  0.  1d08e-06  -0.8fl72E'06 
730  0. 1000E+02  0.16S4E-06  -0.8120E-06 
740  0.1000E+02  0.1514E-06  -0.74326-06 
750  0.  1000E«'02  0.1386E-06  -0.68026-06 
7€0  0.1000E4>02  0.1266E-06  -0.62256-06 
770  0.  1Q00E'*^02  0.11€lE-0€  -0.56976-06 
780  0.1000E-*^02  0.  10€2E-0€  -0.5214C-06 
790  0.1000E-*’02  0.9724E-07  -0.477IE-06 
000  0.  1000E-»02  0.88996-07  -0.4366E-06 
8tO  0.1000£>02  0.8144E-07  -0.3996E-06 
620  0.1000£>02  0.7454E-07  -0.3€57E-06 
830  0.10006^02  0.68216-07  -0.33476-06 
040  0. 1000E>02  0.62436-07  -0.30636-06 
eso  0.  10006 ■»02  0.57136-07  -0.2803E-06 
660  0. 10006^02  0.S228E-07  -0.25656-06 
670  0.10006402  0.47856-0?  -0.23476-06 

aao  0.10006^2  0,43796-07  -O.21406-O6 

690  0.10006402  0.40076-07  -0.19666-06 
900  0.10006402  0.36676-07  -0.17996-06 
910  0.10006402  0.33566-07  -0.16466-00 
920  0. 10006^02  0.30716-07  -0.15066-06 
930  0.10006402  0.28106-07  -0. I379E-06 
940  0.10006402  0.25726-07  -0.12616-06 
950  0.10006^02  0.23536-07  -0.11546-06 
960  0.10006402  0.2154E-O7  -0. I056E-06 
970  0. I 0006 402  0.19716-07  -0,96676-07 
980  0.10006402  0.18046-07  -0.80476-07 
990  0.10006402  0.16506-07  -0.8095E-07 
1000  0.1000E402  0.15106-07  -0,74086-07 
1010  O. 1O00E4O2  0, 13a2E-07  -0.6779E-07 
1020  0.1000E402  0.12656-07  -0.6204E-07 
1030  0.10006+02  0.11576-07  -0.56776-07 
1040  O.  1000E'-02  0.10536-07  -0.5195E-07 
1050  0.10006^02  0.96926-03  -0.47546-07 
1060  0. 10006^02  0.68696-06  -0.43506-0? 
1070  0. lOOOE^O?  0.ai16E-OB  -0.39816-07 
1080  0.10006402  0,74276-00  -0  3643E-07 
1090  0. 10006+02  0.67976-06  -0.33346-07 
1100  0.10006+02  0.6220E-0a  -0  30516-0? 
1110  0, 1000E402  0.56926-06  -0.27926-07 
1120  0.10006+02  0.52086-08  -0.25556-07 
1130  0.10006+02  0.47666-08  -0.23386-07 
1140  O.  1000E’*-02  O  43€3E-oe  -0.21396-0? 
1150  0.10006*02  0.39916-08  -0.19586-07 
1160  0- 1000E*02  O  3€52E-0e  -0.17916-07 
1170  0. 1000E+02  0.33426-08  -0.16396-07 
1180  0.10006+02  0.30566-08  -O. 15006-07 
1190  0.10006+02  0.27996-06  -0.13736-07 
1200  0.10006+02  0.25616-08  -0.12566-0? 
1210  0.10006+02  0.23446-08  -0.11506-07 
1220  '*  ’0006*02  0.2145E-0B  -0.10526-07 
1230  1006402  0.19636-08  -096266-08 


0.81276-05  0.4262E-05  -0.2495E-05  0.6I52E-O2 
0.74326-05  0.38936-05  -0.22856-05  0. 56336-02 
0.6797E-05  0.3560E-05  -0  2092E-05  0.SI57E-O2 
0.€21€E-05  0.3254E-05  -0.19156-05  0. 47216-02 
O.5€8€E-0S  0.2975E-05  -0.17S3E-05  0.4322E-02 
0.52006-05  0.2719E-05  -0.1605E-05  0  39S7E-02 
0.4757E-05  0. 24876-05  -0  I470E-05  0.3622E-02 
0.4351E-05  0.22746-05  -0. 1345E-05  0.331SE-02 
0. 39816-09  0.2079E-05  -O. 12316-03  0  3034E-O2 
0.3€41£-05  0.19026-05  -0.1I27E-05  0.27776-02 
0.33316-05  0.I739E-05  -0  10326-05  0  25426-02 
0.30486-05  0.15916-05  -0  94426-06  0  2326E-02 
0.27666-05  0.14566-05  -0.86426-06  0.21296-02 
0.25516-05  0.13316-05-0.79106-06  0.1949E-02 
0.23346-05  0 . 12 186 -05  ■ 0 . 72406-06  0.17846-02 
0.2135E-05  0.11146-05  -0.66266-06  0.1632E-02 
0.19546-03  0.10196-05  -0.60656-06  0.14946-02 
0.17886-03  0.93216-05  -0.S551E-06  0.13676-02 
0.16356-05  0.85276-06  -O.SOBOE-06  0.12516-02 
0. 14966-05  0.78016-06  -0.4649E-06  0.11456-02 
0.13696-05  0.71376-06  -0.425SE-06  0  f048£-02 
0.12536-05  0.6S29E-06  -0.38946-06  0.95916-03 
0.11486-05  O. 59746-06  -0.35646-06  0.67786-03 
0.10496-05  0.54666-06  -0.32616-06  0.60336-03 
0.95966-06  0.500i6-06  -0.29856-06  0.7351E-03 
0.37636-06  O. 45756-06  -0-27326-06  0.67276-03 
0.80366-06  0.41866-06  -0.25006*06  0.61566-03 
0.73536-06  0.38316-06  -0.22886-06  0.5B34E-03 
0  67266-06  0  36056-06  -0.20946-06  0.5156E-03 
0.6157E-06  0.32076-06  -0.19166-06  0.47186-03 
0.56346-06  0  29346-06  -0.17536-06  0.43186-03 
0.51556-06  0.26856-06  -0. 1604 E -06  0. 39516-03 
0.47176-06  0.24576-06  -0. 14686-06  0.36166-03 
0.4316E-08  0.22406-06  -0.I344E-O6  0.33096-03 
0  3950E-06  0.20576-06  -0.12306-06  0.30266-03 
0.36146-06  0.18826-06  -0.11256-06  0.27716-03 
0.33076-06  0.17236-06  -O  I030E-06  0.25366-03 
0.30266-06  0. 1576C-06  -0. 94236-07  0.23216-03 
0.37696-06  0. 1442£-06  -0.8623E-07  0.2124E-03 
0.25346-06  0.13206-06  -0.76916-07  0.19436-03 
0.23196-06  0.12006-06-0.72216-07  0. 1778E-03 
0.3123E-06  0.11056-06  -0.6608E-07  0.1627E-03 
0,19426-06  0.10116-06  -0  60476-07  0  14896-03 
0,17776-06  0.9252E-07  -0.55346-07  0.13636-03 
0. 16266-06  0  8467E-07  -0.50646-07  0.1247E-03 
0.14886-06  0.77476-07  -046346-07  0.11416-03 
0  13626-06  0.70996-07  -0.424  IE-07  0.1044E-03 
0.12466-06  0.64876-07  -0.388  IE-07  0.95576-04 
0.11406-06  0.59366-07  -0  355IE-07  0  87456-04 
0.1O43E-06  O  54326-07  -0  3250E-07  0.80036-04 
0.95486-07  0.49716-07  -0  2974E-07  0  73236-04 
0.87376-07  0,45496-07  -0  2721E-07  O  67016-04 
0.79956-07  0.4162E-07  -0.2490E-07  06I32E-04 
0.73166-07  0.30096-07  -0.22796-07  0.56126-04 
0.66956-07  0.34866-07  -0.3085E-07  0.51356-04 
0.61266-07  0. 31906-07  -0.19066-07  0.4699E-04 
0.56066-07  0.29t9E-07  -0. I746E-07  043006-04 
0.51306-07  0.26716-07  -0.15986-07  D.3935E-04 
0.46956-07  0.24446-07  -0. M62E'07  036016-04 
O  42966-07  0.22376-07  -0.13386-07  0.32956-04 
O  39316-07  O.2047E-07  -0.1225E-07  O  30I6E-04 
0.35976-07  0.10736-07  -0.11216-07  027606-04 
0.32926-07  0.17146-07  -0.10256-07  0.25256-04 
0.30126-07  0.15686-07  -0.9384E-08  0.23116-04 
0.27576-07  0. 1435E-07  '.85876-00  0  211SE-04 
0.25236-07  0  13136-0'  78586-08  0.193BE-04 


9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  to 
9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  to 
9  '0 

9  to 
9  10 

9  ’0 

9  10 

9  10 

9  TO 
9  10 

9  10 

9  10 

9  10 

9  lO 
9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 
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9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 
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Listing  B-3.  Continued 


1240 
1250 
1260 
1270 
1260 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
14  10 
1420 
1430 
1440 
1450 
1460 
1470 
1460 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1S€Q 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1660 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
17B0 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1060 
1870 
1860 
1690 


1000E+02 
1000E+02 
O.  10COE+02 
O. 1000E+02 
O. 1000E+02 
O.  1000E+02 
O. 1000E*02 
O. 1000E+O2 
O.  lOOOE-4’02 
O. 1000E+02 
O. lOOOE+02 
O.  :0006'^02 
O.  !OOOE*»‘02 

o. ioooe+02 
o. 1000E+02 
O. iOOOE+02 
O.  10CX1E+Q2 
o.  ioooe+02 

0.  10005  *02 
O. 1000E+02 
0. 1000E+02 
O.  IOOOE'^02 
O.  1000E'»-02 
O. 1000E^02 
O. 1000E>02 
O.  SOOOE+02 
O. 1000E+02 
0. 1000E+02 
0. 1000E^02 
0.  1000E4-02 
0. 1000E>02 
0.  1Q00E'*'03 
0.100QE4'03 
O.  1OO0E*4i02 

o.ioooe+o3 
o. ioooe+02 

0.  1000E4-02 
0.  IOOOE't'02. 
0. 1000E+02 
o. ioooe+o2 
0. 1000E+02 
O.  IOOOE'^02 
O. 1000E+02 
0. 1000E+02 
O. 1000E^02 
O. 1000E^02 
O. 1000E*02 
O, 1000E*02 
O. 10OOE*O2 
0, 1000£*02 
O. 1000H+02 
0. 10006+02 
0. 1000E+02 
O. 10006+02 
O. 10006+02 
O. 10006+02 
O. 10006+02 
0. 10006+02 
O.  10006+02 
O.  1000E+02 
O.  1000E+02 
O. 1000E+03 
O.  10006+02 
O.  10006+02 
0. 10006+02 
O. IOOOE+02 


O. 179GE-06 
O.  1643E-08 
O.  15046-06 
O.  1376E-0B 
O.  1259E-OB 
O.  1  lS2E-0a 
O. l05&E-0a 

0-965  IE -09 
0  88316-09 
0. 80816-09 
0.7395E-09 
0.8767E-09 
0.6193E-09 
0.5667E-09 
0.5ld6E-09 
0.  47456-09 
0.4343E-09 
0. 39746-09 
0. 36366-09 
O. 33286-09 
0.30456-09 
0.27876-09 
0.25506-09 
0.2333E-09 
0.213SE-09 
0.  19646-09 
0. 1788E-09 
0. 1636E-09 
O. 1497E-09 
O. 13706-09 
O.  12546-09 
0.  11476-09 
0. 10506-09 
0.96086-10 
0.8793E-10 
0.80466-10 
0.7363E-10 
0.67386-10 
0.61666-10 
0.S642E- 10 
0.51636- 10 
0.47256-10 
0.4323E- 10 
0.39S6E-10 
O. 3620E- 10 
0. 33136-10 
O. 3032E- 10 
O  27746-10 
0.2539E- 10 
0.  2323E-  10 
0.2I26E- 10 
0. 19456- 10 
0.  >7806- 10 
0. 16296- 10 
0.  >4916- 10 
0.  13646- 10 
0.  12486- 10 
0.  1  142E- 10 
O. 1045E- 10 
0.95666-1 1 
0.87546- 1 1 
0.80116-1 1 
0.73306- 1 1 
O.67O0E-11 
0.61396-11 
0.56176-11 


-0  8609E-G8 
-0.60616-08 
-0.73776-06 
-0.67506-06 
-0.61776-00 
-0.56536 -08 
-0.51736-00 
-0.47336-08 
-0.43326-03 
-0.39646-08 
-0.3827E-0a 
-0.3319E-0a 
-0.30376-08 
-0.27806-08 
-O. 2544E-0a 
-0.23266-08 
-0.21306-08 
-O. 19496-00 
-O. 17646-08 
-0. 16326-06 
-O. I494E-08 
-0. 13676-08 
-0. 12516-06 
-0. 1 1456-08 
-O. 10476-08 
-0.9384E-09 
-0.8770E-09 
-0.80266-09 
-0.73446-09 
-0.67216-09 
-0.61506-09 
-0.56266-09 
-0.51506-09 
-O. 47136-09 
•0.43136-09 
-0.39466-09 
-0.36116-09 
-0.33056-09 
-0.30246-09 
-0.2767E-09 
-O. 25326-09 
-O. 23176-09 
-0.21216-09 
-O. 1941E-09 
-O. 17766-09 
-O.  162SE-09 
-O.  14a7E-09 
-O. 13616-09 
-0, 1245E-09 
-O.  >1396-09 
-0. 10436-09 
-0.95426-10 
-0  87326-10 
-0.79906-10 
-0  73126-10 
-0. 66916-10 
-O  61236-10 
-0.56036-10 
-O. S1276- 10 
-0.46926-10 
-0.42946-10 
-0.39296-10 
-0.3596E-10 
-0.32906- 10 
-0.30116-10 
-0.27556-10 


0.23081-07 
0.21126-07 
O.  19331-07 
O,  1769E-07 
O.  1619E-07 
O. 14316-07 
0.13S5E-O7 
O. 12406-07 
0.  1 1356-07 
O. 10396-07 
0.95OSE-O8 
0.86986-08 
0  7959E-08 
0.72836 -08 
0.66656-08 
0.6099E-08 
0.5581E-08 
0.51076-08 
0.46746-06 
0.42776-00 
0.3914E-08 
0.3SB1E-0a 
0. 3277E-0B 
O.  2999E-OB 
0.2744E-0B 
0.251  >E-OB 
0.22986-OB 
O.2103E-0B 
0. 1924C-08 
O.  17616-08 
O.  16126-08 
O.  14756-08 
O.  13496-06 
O.  12356-06 
O.  I I30E-OB 
0.  10346-06 
0  94636-09 
0  86596-09 
0.79246-09 
0  72S1E-09 
0  66366-09 
0  60726-09 
0.55576-09 
0.50856-09 
0.4653E-O9 
0.4256E-09 
0.3896E-09 
0  3566E-09 
0.3363E-C9 
0,29a6E-09 
0.2732E*09 
0.2500E-09 
0.2288E-a9 
0.20946-09 
O.  19166-09 
0. 17536-09 
O.  I604E-09 
0.  14686-09 
0.  13446-09 
O.  12296-09 
O.  1125E-09 
O.  1030E-09 
O.  94216-10 
0.86226-10 
0.78896- 10 
0.72206- lO 


0.  I202E-' 

0. Ii006-e 

0.  *0066-07 

0.92096-00 

0.84276-00 

0.77116-00 

0.7057E-0B 

0.64576-06 

0.S909E-0B 

0.54076-08 

0.49466-08 

0.45286-08 

0.41446-08 

0.3792E-0B 

0.3470E-08 

0.31756-00 

0.29086-08 

0.26596-08 

0.2433E-OB 

0  22276-08 

O.  20376-08 

O  18656-00 

O.  1706E-08 

O  15616-08 

O.  I429E-08 

O. 13076-08 

O. 1 1966-08 

O. 10956-08 

O. 10026-08 

0.91686-09 

0.83906-09 

0.76776-09 

0.70266-09 

0.64296-09 

0.5ae3£-09 

0.53B3E-09 

0.49266-09 

0.45086-09 

0.41256-09 

0.37756-09 

0.34556-09 

0.31616-09 

0.20936-09 

0.2647E-09 

0.24226-09 

0.22166-09 

0.2028E-09 

0. 18666-09 

0. 16986-09 

O. 15556-09 

0. 14226-09 

O. 1302E-09 

0. 1 191E-09 

0. 1Q90E-09 

0.9973E- 10 

0.91256- 10 

0.83531-10 

0.7646E- 10 

0  6993E- 10 

0.64016-10 

0.58566- 10 

0  53606-10 

0.4904E- 10 

0  44896-10 

0  4109E-10 

0.37586-10 


1  71916-03 
O  656OE-08 
-O  60226-03 
-0.55106-08 
-0.50426-08 
-0.4614E-08 
-0.42236-00 
-0.3B64E-08 
-0.35366-08 
-0.32366-08 
-0.2961E-08 
-0.27106-08 
-0.24796-00 
-O. 2269£-oa 
-O. 20766-08 
-O. 19006-08 
-O. 17396-08 
-O. 15916-08 
-0.14566-03 
-O. 13326-08 
-O. 1219E-0a 
-O. 1 1166-08 
-0. l02iE-0a 
-0.93436-09 
-0.85506-09 
-0.78246-09 
-0.71596-09 
-0.65516-09 
-0.59956-09 
-0.54866-09 
-0.50206-09 
-O. 45946-09 
•0.4204E-09 
-0.3B47E-09 
-0.35206-09 
-0  32216-09 
-0.29486-09 
-0.29986-09 
-0.24696-09 
-O  22596-09 
-0  20676-09 
•0. 18926-09 
•0  17316-09 
-O. 15646-09 
-0. 14506-09 
-0. 13276-09 
-0.12146-09 
•0,111 16-09 
-O. 10106-09 
-0.93026-10 
-0. 85126-10 
-0.77896-10 
-0.71286-10 
-0.65236-10 
-0.59896-10 
-0.54626-10 
-0.49906-10 
-0  45746-10 
-0.4185E-10 
-0.38306-10 
-0.35056- 10 
-0.32076-10 
-0.2935E-10 
-0.2696E- 10 
-0.24586-10 
-0.22496-10 


O. 177  «E-04 
0. 16206-04 
0.  14836-04 
0.  13576-04 
0. 1242E-04 
0.  1  136E-04 
O.  1040E-04 
0.9515E-O5 
0,8707E-OS 
0.79681-05 
0.72911-05 
0.66721-05 
0.61O6E-0S 
0.5587E-0S 
O  51  iaE-05 
O.4079E-OS 
0.4282E-05 
0.3918E-05 
0.3585E-05 
O.32016-O5 
0. 30026-05 
O. 27476-05 
0.2514E-05 
0.23016-05 
0.21056-05 
O.  1927E-05 
O.  I763E-05 
O.  10136-05 
0.  I470E-O5 
O.  I351E-05 
O.  I230E-O5 
O.  1 131E-05 
O.  1035E-0S 
0.9473E-06 
O  86096-00 
0.73336-00 
0.72S9E-06 
O.0643E-O6 
0.6079E-0B 
0.5563E-06 
0.50906-06 
0.40586-06 
0.42036-06 
0. 39016-06 
O. 35706-06 
0. 3267E-06 
0.29896-06 
0.2735E-06 
0,25035-06 
0.22916-06 
0.2096E-06 
0.  1918E-06 
0. 17S5E-06 
0.  16006*06 
O. 1470E-06 
0.13456-06 
O. 1231E‘O0 
0.  I  126E-06 
0. >03 IE -06 
0.9432E-07 
0.8631E-07 
0  78976-07 
0.7228E-07 
O.6014E-O7 
0.60S3E-07 

0.55386-07 


9  10 

9  10 

9  *0 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  >0 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 
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9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 

9  10 
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Listing  B-3.  Continued 


1900  0.1000E«02  0.514OE- 

1910  O. tOOOE+02  0,4704E‘ 
1920  0.1000E'*‘02  0.4305E- 

1930  0. 1000E*02  0.3939E- 

1940  0.  1000E‘»-02  0.3609E- 

1950  0.1000E‘«'02  0.3299E* 

1960  0.1000E^02  0.3019E' 

1970  O.IOOOE-^02  0.2762E- 
1930  0.1000E'<>02  0.2528E- 

1990  0.1000E4>02  0.2313E- 

2000  O.IOOOE't'02  0.21 17E- 
2010  0.1000E-*^02  0.1937E- 

2020  0.1000E4‘02  0.1773E- 

2090  0.1000E'*'02  0.1822E- 

2040  0.1000E'»-02  0.14a4E- 

2090  0.1000E*02  0.139BE- 

2060  0.1000E'»‘02  0.1243E* 

2070  0*1000E’»“02  0.1137E- 

2080  0.1000E'»‘02  0-104  IE- 

2090  0.1000E^02  0.9926E* 

2100  0. 1000E*02  0.B717E- 

2110  0.1000E*02  0.7977E- 

2120  0. 1000E*02  0.7299E- 

2130  0.1000E^02  0.6660E* 

2140  0.1000E^02  0.6112E- 

2150  0.1000E^02  0.5593E- 

2160  0.1000E^02  0.5118E- 

2170  0.1000E>02  0.4684E- 

2130  O.lOOOE^Oa  0.4236E- 
2190  0.1000E>02  0.3923E- 

2200  0.10006^02  0.35d9E 

2210  O. 1000E^02  0.3285E 

2220  O.  tOOOE>»-02  0«3007E 
2230  O. 1000E>02  0.2791E 

2240  0.1000E>02  0.2917E 

2290  O.  1000E-»02  0.2305E 

2260  0.1000E+02  0.21Q9E 

2270  0. 1000E+02  0. 1930E 

2280  0.  lOOOE-^OZ  0.  17d6E 

2290  0. 1000E^02  0. 1616E 

2300  0.  1000E'«'02  0.  14796 

2310  0.1000E'«'02  0.  13S3E 

2320  0. 1000E>02  0. 1239E 

2330  0.  tClO0E'»02  0.1133E 

2340  0. 10006^02  0. 1038C 

2350  0  1000E'»02  0  94906 

2360  0.1000E^02  0.8690E 

2370  0.1000E+02  0.7947E 

2380  0.1000E«02  0.7283E 

2390  0.1000E«02  0.6665E 

2400  0.  IOOOE'^02  0.6I05E 

2410  0. 10006^02  0.5579E 

2420  0*10006-^02  0.5I13E 

2430  0. 10005-^02  0.4e73E 

2440  O.IOOOE-^02  0.4194E 
2490  0.100061-02  0.3920E 

2460  0.1000Ei^02  0.3594E 

2470  0. 100061^02  0.3291E 

2480  0.100061-02  0.3010E 

2490  O.lOOQEi-02  0.2766E 
2500  0.100061^02  0.2533E 


11  -0.252IE''10  0.6607E-1O 
11  -0.2307E-10  0.6048E-1O 
It  -0.211IE-10  0.55a2E-10 
IT  -O. ig32£-i0  0.S062E-1O 
11  -0. 17686-10  0.4632E-10 
II  -O. 161B6-10  0.42a9E-lO 
11  -0.14816-10  0.3880E-10 
11  -0. 1399E-10  0.3SSO6-1O 
11  -O. t240E-10  0,3249E-10 
11.-0.41396-10  0.2973E-10 
11  -0. I038E-10  0.272OE-tO 
11  -0*950IE-11  0.2490E-10 
11  -0*e69SE-11  0.227BE-1O 
11  -0*79S7E'11  0.2O85E-1O 
11  -0.72a2£-11  0. 190BE-10 
11  -0.6663E-11  0. t746£-l0 
11  -0.60986-11  0.15g7E-l0 
11  -0.SS80£-n  0.  t4€2E-10 

11  -O.S106E-11  0.1338E-t0 

12  -0.4673E-11  O. 12246-10 
12  -0.4276E-11  O. I120E-10 
12  -0.3914E-11  O. 10256-10 
12  -0.3S81E-11  0.93B1E-11 
12  -0.3278E-11  0.8586E-11 
12  -0.29996-11  0.7BS7E-11 
12  -0.2745E-H  0.71886-11 
12  -0.2512E-11  0.65786-11 
12  -0,22996-11  0.B0196-11 
12  -0.2103E-M  0.55116-11 
12  -0.19296-11  0.50426-11 
12  -0.1762E-t1  0.4612E-11 
12  -0.1612E-It  0.42236-11 
12  -0.14766-11  0.3862E-11 
12  -0.13516-11  0.35346-11 
12  -0,12376-1!  0.32346-11 
12  -0.1131E-11  0.2962E-11 
12  -0, 1033E-lt  0.2711E-11 
12  -0.9478E-I2  0.2479E-11 
12  -0,86766-12  0,22696-11 
12  -0.7933E-12  0.2079E-11 
12  -0,72686-12  O. 1900E-I1 
12  -0.6651E-I2  0.17386-11 
12  -0.8099E-12  O. 1591E-I1 
12  ‘0.5574E-12  0.1496E-11 

12  -0.5094E-12  0.1335E-I1 

13  -0.4672E-12  0.1220E-11 
13  -0.4275E-12  0.111B6-11 
13  -0  3913E-12  0.1022E-11 
13  -0.3581E-12  0.935BE-12 
13  -0.3283E-12  0.8547E-12 
13  -0.3O01E-12  0.78546-12 
13  -0.2748E-12  0.71936-12 
13  -0.2516E-12  0.6577E-12 
13  -0.2309E-12  0.60036-12 
13  -0.21096-12  0.55096-12 
13  -O. 1S38E-12  0.50276-12 
13  -0. 17G8E-12  0. 46226-12 
13  -0. I61SE-12  0.42346-12 
13  -0,14916-12  0.38626-12 
i3  -0. 1365E-12  0.3544E-12 
13  -0.12466-12  0.32596-12 


0.3437E- 10  -0.2058E- 
0.3I46E-10  -O. 1883E- 
0.2a82E- 10  -O. I724E- 
0.2635E-10  -O. 1577E- 
0.2410E-10  -O. 1443E- 
0.220SE-10  -O. 132 1E- 
0.20I7E-10  -O. 1209E- 
0. 1ft45E-10  -O. 1 106E- 
0. 1689E-10  -0. 10126- 
0.1S46E-I0  -0.92916- 
0.14136-10  -0.8475E- 
0.i298E-10  -0.7755E- 
0.11786-10  -0.70976- 
0.1082E-10  -0.6498E- 
0.9920E-11  -0.5944E- 
0.90S9E-11  -0.543aE- 
0.e320E-11  -0.4977E- 
0.76O2E-11  -0.4555E- 
0.6991E-11  -0.4167E- 
0.63936-11  -0.3ai4E- 
0.5832E-11  -0.349OE- 
0.6341E-11  -0.319SE- 
Q.48a2E-11  -0.2923E- 
0.4464E-11  -0.2675E- 
0.410SE-11  -0.2447E- 
0.3762E-11  -0.2241E- 
0.34296-11  -0.20506- 
0.3105E-11  -0  1B7B6- 
0.2839E- 1 1  -0, 17tS6- 
0.259BE-11  -0.15706- 
0.2390E-11  -0.143BE- 
0.2186E-11  -0  l3t5E- 
0.2030E-11  -0.1204E- 
0.  1838E- 1 1  -O.  1 102E- 
O.1602E-11  -0.10096- 
0.152BE-11  -0.92256- 
O  14366- 1 1  -0  04376- 
0.1287E-11  -0.7729E- 
0.1169E-11  -0.70746- 
0. 1064E- 1 1  -0.6464E- 
0.9729E-12  -0.59246- 
0.8867E-12  -0.5423E- 
0.8060E-12  -O. 4g70E- 
0.7476E-12  -0.45446- 
0.6765E-12  -0.4I47E- 
0.6385E-12  -O.3806E- 
O  5672E-12  -O. 340OE- 
O  5345E- 12  -O. 3184E- 
O  40806- 12  -0.2913E- 
O  42726-12  -0.2672E- 
0.37656-12  -O  24386- 
0.3675£-*2  -0.2232E- 
0.3358E-I2  -O  2045E- 
0.3028E- 12  -O. 1878E- 
0.2502E-I2  -O. 17I1E- 
O  2580E- *2  -O. 1572E- 
0  21066-12  -O  14326- 
0.2083E-12  -0.13036- 
O  1944E-12  -O. 12IOE- 
O. 18636- 12  -O. 1 107E- 
0. 1742E- 12  -O. 1007E- 


0  0.506aE-07  9  10 

0  0.463BE-07  3  10 

0  O. 4244 E -07  9  10 

0  0.38846-07  9  10 

0  0.3554E-07  9  10 

0  0.3292E-07  9  lO 

O  0.2976E-07  9  10 

0  0.2723E-07  9  iO 

O  0.2492E-07  9  10 

1  0.2281E-07  9  10 

I  0.2087E-07  9  iQ 

1  0.1910E-07  9  10 

1  O.I748E-07  9  10 

I  0.15996-07  9  10 

1  O. 1463E-07  9  10 

I  O  I339E-07  9  10 

1  O. I229E-07  9  10 

I  0.11226-07  9  10 

I  O. I026E-07  9  10 

I  O  9390E-08  9  10 

I  O  8594E-08  9  10 

1  O  78616-08  9  10 

I  0.7193E-08  9  10 

I  0.65866-08  9  10 

I  O.6025E-O8  9  10 

1  0.65166-08  9  lO 

I  O.6046E-O8  9  10 

1  0.46I6E-08  9  10 

1  0.4226E-08  9  10 

1  0.3864E-08  9  10 

1  0.3536E-oa  9  10 

1  0.3236E-08  9  10 

1  0.396SE-08  9  10 

1  0.2712E-08  9  10 

1  0.24606-08  9  10 

2  0.226aE-08  9  10 

2  0.20756-08  9  10 

2  0.1897E-08  9  10 

2  O.  I743E-08  9  10 

2  0.IS95E-08  9  10 

2  0.1455E-08  9  10 

2  0.1332E-08  9  10 

2  O. 1220E-08  9  10 

2  0.11 13E-08  9  10 

2  0.10216-08  9  10 

2  0.9323E-09  9  10 

2  0.8575E-09  9  10 

2  0.76396-09  9  10 

2  0.72I5E-09  9  10 

2  O.6561E-09  9  10 

2  0.5972E-09  9  10 

2  0.5480E-09  9  10 

2  0.5024E-09  9  10 

2  0.4566E-09  9  iO 

2  0.4243E-09  9  10 

2  0.3828E-09  9  10 

2  0-35136-09  9  10 

2  0.3246E-09  9  10 

2  0.2950E-09  9  tO 

2  0.2707E-09  9  10 

2  0.2496E'09  9  10 
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Listing  B*3. 

ITERATiON  NUMBER  3500 


variables  at  J  >  1 


K 

PRESSURE 

temperature 

MACH  NUMBER 

TOTAL  PRESS 

1 

0. 1025E+02 

0.5381£«03 

0  7SaSE+00 

0. 1500E+02 

2 

0. 1025E+02 

0  S381E«^03 

0.75BSE4’0a 

0  150OE>O2 

3 

0. 1025E+02 

0.5381E«^03 

0.75aSE*00 

0  tSOO£>02 

4 

0.  1025E'^02 

0.S3B1E^03 

0.7SflSE*00 

0. 15006+02 

5 

0.  t025Et*02 

0.33eiE*03 

O.TSaSE^OO 

0.  t6COe*02 

B 

0.  t024E*^02 

0.5361E«03 

o+7seee-oo 

0+ 15006+02 

7 

0.  1024E'*^02 

O.S361E«03 

0  7saeE>oo 

0+ 15006+02 

fi 

0. 1024E>02 

0.S3B1E+03 

0  Tsaae^oo 

0.  lSOOE+02 

9 

0.  1024E'^02 

0.E3B1E^03 

0  75a7E>00 

0. 1S00E+02 

10 

0.  1024E'*-02 

0  +  53B1E‘^03 

o.7sa7e>oo 

0.  1SO0£-rO2 

11 

0. 1024E>Oa 

0.53B1E+03 

0  75aTE>00 

O. 1SOOE*02 

VARIABLES  AT 

d  =  2 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0. 102SE+02 

o.saaiE+o3 

0.7586E+00 

0. 1500E+02 

2 

0. 102SE+02 

0.S381E>03 

0+75B6E+00 

0.  15006+02 

3 

0. 102SE+02 

0.53aiE«03 

0.75a6E>00 

0. 1SO0E+O2 

4 

0. 102SE+02 

O.S3eiEX)3 

0,75a6E*00 

0. 15006+02 

5 

0. 102SE+02 

0.53filE^03 

0.75a7E>00 

0. 1S00E+02 

6 

0. 10266*02 

o.saeiE^oa 

0  7Sa7E>00 

0+ 15016+02 

7 

0.  102SE+02 

O+S3eiE«03 

0.7SaBE*»00 

0. 1S01E+02 

6 

0. 10266+02 

0.S3aiE*^03 

o.TsaaEi'OO 

0.  15016+02 

9 

0- 102SE+0a 

0.S381E'»’03 

o.7saaE>oo 

0  15016+02 

10 

0. 10256+02 

0  538 IE >03 

0.75B6E>00 

0. 15016+02 

11 

0.  10266+02 

0.5381E>03 

0.7S66E>00 

0  •50<E-02 

VARIABLES  AT 

d  »  3 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0  102SE+02 

0.538IE+03 

0.75B4E<^00 

0. 15006+02 

2 

0. 102SE+02 

0.S381E>03 

0.7Se4E+00 

0. 1500E+02 

3 

0  1025E+02 

0.S381E>03 

O,7505e*OO 

0.  I500E+02 

4 

0  1025E'»02 

0.S3eiE>03 

o,7se5e*oo 

0  IS00E*02 

5 

0.  1024E+02 

0.5361E'»03 

0  7Se5E*00 

0. t500E+02 

6 

0.  1024E+02 

0  538lE*g3 

O  7SeSE*00 

0- 15006+02 

T 

0. 1024E>02 

0.538IE‘»^03 

O.7506e^OO 

O. t500E^02 

B 

0.  1024E-»02 

O.S380E^O3 

0  7906e+OO 

0.  tSOOE^2 

9 

0. 1024E>02 

0.53&OE>03 

0.7S86E*00 

0  15006*02 

10 

0.  1O24E'»02 

o.ssaoE-^os 

0. 7S86E+00 

0. 1500E*02 

1 1 

0.  1O24E-f02 

0.5380E>03 

0.75a6E+00 

0.  •.SOOE-02 

VARIABLES  AT 

J  -  4 

K 

PRESSURE 

TEMPERATURE 

M4CM  NUMBER 

total  press 

1 

0  1025Ef02 

O.S3B2E+03 

0  75B3E>00 

0.  15016+02 

2 

0  1025E402 

0  S3a2E+Oa 

0.7Se3E>00 

0,  15016+02 

3 

0. l025e+02 

0.53B2e*03 

0.7564E4^00 

0  t50fE«O2 

4 

0. 1025E+02 

O.S3a2£-»03 

0.75B5E+00 

0  150IE+O2 

Continued 


u-cdsine  v-cosine  h  y 

O.ICXIOE’Ol  0-CX)QOE+00  0  O000E*00  O  OODOE+00 
0.iOOOE*OI  O  000OE*-00  O  OOOOEfOO  O.  IODOE»00 
O  lOOOE'OI  O.OOOOE*CO  O.0000E*00  0.3000E»00 
0.10006+01  O.OOOOE+00  0  OOOOE+00  0  2000E+00 
O  IOOOE+01  O.OOOOE+00  O.OOOOE+00  0.40006*00 
0.10006+01  0  OOOOE+OO  O.OQOOE+00  O.S0006+00 
O.lOOOE  +  01  0. OOOOE+OO  O  COOOE+00  0.6000E+00 
O.IOOOe+Ol  0  OOOOE+OO  0  OOCOE+00  0.7000E+00 
0. 1000E+01  O  OOOOE+OO  O  OQCCE+00  O.&OOOE+OO 
O.  1COOE+01  O  OOOOE+OO  O  OOOOE+OO  O. OOOOE+OO 
0.1OOOE+O1  0  00006+00  0. OOOOE+OO  0.1000E+01 


U+CDSINE  V+COSINE  X  Y 

0.  1000E+OI  0. OOOOE+OO  0  2500E+00  0. OOOOE+OO 
0.10006+01  -O  B9a7E-05  0  2500E+00  O.  1000E+00 
0.10006+01  -0.1SB6E-04  0  2S00E+00  0.2000E+00 
0.10006+01  -0.222SE-04  0.2SOOE+00  0.3000E+00 
0.1000E+01  -0.27S26-04  0.25006+00  0.4000E+00 
0  10006+01  -0.3039E-04  0,2500E+00  O.SOOOE+OQ 
0.1000E+01  •0-30856-04  O  2500 E *00  0. 60006+00 
0  10006+01  •0.2750E-04  0  2S0OE+OO  0.7000E+00 
O.1000E+0I  -0.»99SE-0*  0-250CE+00  O.BOOOE+00 
O  10OOE+01  -0.*i58E-04  0  25CCE+00  0.9000E+00 
0.10OOE+O1  O  OOOOE+OO  0  2500 C +00  0. 1000E+01 


U 

'COSINE 

V-COSINE 

X 

V 

O. 

10006+01 

0.00006+00 

O.SOOOE+OO 

0  OOOOE+OO 

0 

10006+01 

0  44986-04 

0  5000E+00 

0. 10006+00 

0. 

10006+01 

0.9GI96-04 

0  5000E+00 

0.20006+00 

0 

lOOOE+OI 

0.  13256-03 

0  5000E+00 

0.30006+00 

O 

1000E*01 

0. 16236-03 

0  5000E+00 

0.4QO0E+OO 

0 

lOOOE+Ol 

0.  >7.336-03 

0.50006+00 

0.50006+00 

O 

lOOOE+Ol 

0.  i70BE-03 

0.5000E+00 

0.6000E+00 

0 

lOOOE+Ol 

0. I4G1E-03 

0.5000E+00 

0.7000E+00 

0 

IOOOE+01 

O  JO6SE-03 

0  50006+00 

0  80006+00 

0 

1000E+01 

O  fl777E-04 

0  50006+00 

0  90006+00 

o 

1C0OE+O1 

0.00006+00 

0.50006+00 

0. IOOOE+01 

U-COSINE 

V-CDSINE 

X 

Y 

O.  10006  +01 

0.00006+00 

0  7500E+00 

0. OOOOE+OO 

0. lOOOE+Ol 

O. 21696-04 

0.75006+00 

0. IOOOE+00 

0.  10006+01 

0.47636-04 

0.7500E+00 

0. 2000E+00 

0  IOOOE+01 

0.60226-04 

0.7500E+00 

0.3000E+00 
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Listing  B-3.  Continued 


5  O.  lOSSE-fOl  0.53aiE*03  0.7586E»00  O.iSOlE+02  0.1000E+01  0.aiS3E-04  O  7500E+00  0.<000E*00 

G  0.102SE'^02  0.S3aiE«03  0.75aBE+0a  O.  T50tE*02  0.1000E+01  0  49S6E-04  O.7S0OE+OO  O.SOOOE+00 

7  0.102SE'f02  0.53aiE+03  0.7S90E+00  O.  150tE*02  0.1000E+01  0.2958E-04  0.7bOOE-fOO  0.6000E+00 

a  0.102SE'»02  0.S381E*03  0.7591E+00  O.  1S0tE*02  O.  lOOOE+01  0.3a9GE-0S  0.7900E«00  0.7000E+00 

9  O.  102SE«02  O.SaaiE-^Oa  O  7593E+OO  O.  l50tE402  0.1000E+01  -0.4007E-OS  0.7500E*00  0.8000E+00 

10  0.1025£«02  O.SaaiE-i-Oa  0,7594E+00  0.  IS0lE»02  O.lOOOE+01  -0.S93SE-0S  0.7500E+00  0.9000E+00 

11  0.102SE402  0.S3aiE*03  0.7394E+0a  O  lS0ie*02  O.  1000E+01  -0.235GE-20  O.7SOOE*0O  0.  1000E+01 

VtRUaLES  AT  u  :i  S 

K  PRESSURE  TEMPERATURE  MAW  NUMBER  TOTAL  PRESS  U-CQSINE  V-COSINE  X  Y 

1  O.  I02SE'>’02  O.SaBRE-rOa  0.7576E+00  O  1500E*02  O.  1000E-»01  O.  1209E-17  O  1000E+01  O.OOOOE+00 

2  O.  1025E<-02  0.53B2E<^03  O.7S76E*0O  0.  15OOE+02  O.  lOOOE+OI  0.2BStE-03  O  lOOOE-i-OI  0.1000E+00 

3  0.1025E*02  0.53B2E»03  0.7S77E+00  0. 1500E+02  O.  1000E»01  0.GI32E-O3  O.  1000E-»01  0.2000E+00 

4  O.  I025E'^2  0.5381E+0a  0.7S79E*Cl0  O.  1S00E'»O2  O.  lOOOE^-OI  0.a5S3E-03  O.  1000E*01  0.3000E*'00 

5  O.  1025E*02  O.S3B1E*a3  O.7SB2E<^00  O.  I500E'»02  O.  lOOOEi-OI  0  1060E-O2  O.  1000E*01  0.4000E+00 

G  O.  1024E402  0.53B0E+03  0.7S84E+00  a.1499E'»02  O.  lOOOEi-OI  O.liGOE-02  O.  1000E>01  O.SOOOE+00 

7  O.  1024E*02  0.5aB0E+03  0.7SB7E400  O.IAaSE-^OT  O.  (OOOEi-OI  0.1162E-02  O.  lOOOE-'OI  O.GOOOEi-OO 

S  O.  1023E«02  0.5379E+03  O-TSeGE-rOO  0.I499E+O2  O  IOOOE*OI  O.  1043E-02  O.  1000E*01  0.7000E»00 

9  0. 1023E*02  0.3379E*03  O.  TSBOE-t-OO  a.149SE402  O.  lOOOE^OI  O  792BE-03  0.  lOOOE't^OI  O.aOOOE^OO 

10  O.  l02aE«02  O.SGTaE-^OB  0. 7592E+00  0.  1499E+02  O.  «000£*01  0.3S56E-03  O.  1CW0E+01  O.aOOOEi-OO 

11  0.  1023E«0a  0.S37aE*03  0.7S92E-*00  0  14g9E+02  O.  lOCOE^-OI  0.2414E-17  0  1000E*01  O.  1000E+01 

VARIABLES  AT  J  •  6 

K  pressure  temperature  hack  number  total  press  u-cosine  v-cosine  x  v 

1  O.  102BE+02  0.S3BSE-*03  0.7SSGE<^00  O.I501E*02  O.  1000E*01  O.OOOOE+OO  0.12506+01  O.OOOOE+OO 

2  0.10286+02  0.S3aG£+03  0.7S3GE+00  0  1501E+02  O. 1000E+01  0.4423E-03  0.  12S0E+01  O. 10006+00 

3  0.10286+02  O.S3aSE+03  0.7SGOE+00  O.  1501E+02  O.  IOOOE+01  0  9123E-03  0.  1250E+01  0. 20OOE+00 

4  0.10276+02  0.S3aSE+03  0.7SGGE+00  0.  150IE+02  O.  1000E+01  0  1246E-02  0.12506+01  0.3000E+00 

5  0.10266+02  0.53836+03  O.TS7SE+00  0.  1S01E+O2  O  100OE+0I  0  145IE-02  0.  1250E+01  0. 4000E+00 

a  0.10256+02  O.S3a3E+Oa  0.73866+00  0.  1501E+O2  O  1000E+01  0.  1463E'02  0.  1350E+01  O-SOOOE+00 

7  0.10aSE+02  0.60816+03  0.7S97E+00  O. 1502E+02  O. 1000E+01  O.1320E-O2  0.  12SOE+OI  0.6000E+00 

8  0.1024E+02  0.S379E+O3  0.7ai1E+00  O. 1S02E+02  O.  1000E+OI  0.91B2E-03  0.  1350E+01  0.7000E+00 

9  0.10236+02  O.S37aE+03  0.7G23E+00  0. 1S03E+O2  0.1000E+01  0  5437E-03  0.  12SOE+OI  O.BOOOE+00 

10  O.  1022E+02  0.5377E+03  0.78336+00  O.  I503E+02  0.10006+01  -O  1933E-04  O  1250E+OI  0.9000E+00 

11  O.  1022E+02  0.537TE+03  0.7633E+00  O.  iSOOE+QO  O.  1000E+01  O.OOOOE+OO  O.  1250E+OI  O.100OE+0I 

VARIABLES  AT  J  •  7 


K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U'COSINE 

V-COSJME 

X 

Y 

1 

0.  1032E-»^02 

0.5392E-r03 

0.7513E+00 

0.  I501E+02 

0. 1000£*0l 

O.OOOOE+OO 

0  1500E+01 

O.OOOOE+OO 

2 

0. 1032E+02 

0.5392C+O3 

0.7Sl3E+0a 

0  1501E4-02 

0. IOOOE*OI 

0. I665E-02 

0  1500E+O1 

O. lOOOE+00 

3 

0.  1031E‘^02 

0.539iE+03 

0.7S21E+00 

0. 1S00E+O2 

0. 1000E*01 

0  37t2E-02 

0. 1SOOE+01 

0.2000E+QO 

4 

O.  l030E-''02 

0.539BE^03 

0. 7534E+00 

0.  1500E-4-02 

0.  I000E-*^01 

O  52$9E-02 

0  1500E+01 

0.3000E+00 

s 

0. 102aE>02 

O.S306E^O3 

0.7S52E+00 

0. 1500E+02 

0.  IOOOE+01 

0  6824E'02 

0. 1500E+01 

0.4000E+00 

6 

0. 1029E^02 

O.S302E^O3 

O.  7S75E-fOO 

O.  1499E^02 

0. IOOOE*Ol 

0  7797E-02 

O  15O0E+O1 

O  5000E+00 

7 

0. 1023E«02 

0.S37BE'*^03 

0.  7S97E+00 

0.  1499Et02 

0. IOOOE*OI 

0  8420E'02 

0. 1500E+01 

O.^00OE*OO 

a 

0. 1019E«02 

0.5372E+03 

0.  7626E+00 

0.  1497E+02 

0. 1000E*01 

0  a25SE-02 

0. 1500E+01 

0  7000E+00 

9 

0. l0t7E+02 

OSJESE-oOS 

0.784IE+00 

0.  1496E*02 

0. soooe+oi 

0.?»94E-02 

0. 1500E+01 

0  8000E+00 

10 

0-  1-012E-I-02 

0.53E2E'»03 

0.7S66E+00 

0.  1493E«^02 

0  iOOOE+01 

0. &04OE'O2 

0. 1500E+01 

0.9000E+00 

1 1 

0.  10t2E-»02 

0.  5362E-»^03 

0  7S66E^Oa 

0. 14936*02 

0  IOOOE+01 

0  OOOOE+00 

0. 1500E+0I 

0  1000E+01 

VARIABLES  AT 

U  ■  8 

K 

PRESSURE 

temperature 

MACH  NUMBER 

TOTAL  PRESS 

U'CDSINE 

V‘CDSINE 

X 

Y 

1 

0.  l044E-f02 

0.S4t0E+03 

0.7388E-»0a 

0. 1500E+02 

0.  1O00E+0I 

O.OOOOE+OO 

0. 1750E+0I 

0  OOOOE+OO 

2 

O.  1044E-*'02 

0.S4  10E4-03 

0.7388E^00 

0. I500E*02 

0. 1000E+01 

0.3387E-02 

0. 1750E+01 

0. lOOOE+OO 

3 

0.  1042E-^02 

0.540SE4.03 

0.7402E+00 

0.  tSO0E*O2 

0-1000E*01 

0+74B2E'02 

0. 1750E*0I 

0.20006+00 

4 

O.  1040E'*^02 

O.  5404E«-03 

0.7432E^00 

0.  I500E«02 

0.9999E*00 

0. 1047E-OI 

0  17S0E+0I 

0.3000E+00 

S 

oa7E-f02 

0.5399E1-03 

0.7463E^00 

0.  1S01E*02 

0.9399E*0r 

’  13S4E-01 

0  1750E+01 

0.40006+00 

6 

.'•31E+02 

O.5391E4-03 

0.7S26E+00 

0.  IS01E*O2 

O.g999E«^0l 

t4B7E-01 

O  1750E+01 

0.3000E+00 
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7 

1027E+02 

0.5385E^03 

0,7574E+00 

0. 1S03E+O2 

0. 99g9E*r 

7. 16076*01 

0. 17506+01 

8 

i017E^02 

0.5370E>03 

0.7687E+00 

0. 1604E+02 

0  9999E+<. 

J.  1388E-01 

0. 17506+01 

9 

«J.  }014E>02 

0. 5364E^03 

0.7746E+00 

0. 1507E+02 

0.9999E+00 

0. 12766*01 

0  17506+01 

10 

0.g943E't'0l 

0.5335E>03 

0.7966E+00 

0.15106+02 

0  10006+01 

0.26646*02 

0. 1750E+01 

1 1 

0.9943E+01 

O.S335E«^03 

0.7g66E+00 

0. 15106+02 

0  1000E+01 

0.00006+00 

0  1750E+01 

VARIABLES  AT 

si  ^  9 

K 

PRESSURE 

rEF4PEHATUa£ 

MACH  NUMBER 

TOTAL  PRESS 

U'COSINE 

V-COSINE 

X 

1 

0. 10S7E+02 

0.3443E+03 

0. 7 167E+00 

0. 15026+02 

0. 1000E+01 

O.OOOOE+DO 

0.20006+01 

2 

0. 1067E+02 

0.5443E^03 

0,7167E>00 

0.  15026+02 

0. lOOOE+01 

0.677BE-02 

0. 20006+01 

3 

0. 10€5E>02 

0.5440E**03 

O.TiSeE^OO 

0. 1S02E+02 

0  99986*^00 

0  I745E-01 

0  20006*01 

4 

0. 1059E+02 

0.5431E^03 

0.7243E*00 

0. 1502C+02 

0.99976+00 

0.2408E‘01 

0.20006+01 

5 

0. 10S6E^02 

0.5420E^03 

0.72936*00 

0. t504E+O2 

0  90946'»00 

0.35886*01 

0.20006+01 

6 

0. 1043E+02 

0, 5409 e +03 

0  74  1-6*00 

0. 15026+02 

0.9992E+00 

0.40886-01 

0  20006+01 

7 

0. 1039E^02 

0.5399E^03 

0.7497E+O0 

0. 15086+02 

0.99846+00 

0. 56646-01 

0.20006+01 

e 

0.  l0l2E-^02 

0. 5358 e +03 

0.77286+00 

0. 15026+02 

0.9983E+00 

0.57606*01 

0.20006+01 

9 

0.  1010£-»^02 

0.5353E^03 

0.7856E+00 

0  15186+02 

0.99656+00 

0.83476-01 

0.20006*01 

10 

0»9585C+01 

O.S273E+03 

0.8270£*00 

0.  iS0lE+02 

0.99726+00 

0.74226-01 

0. 20006+01 

\  t 

0.9622E+01 

0.6280E+03 

0  82206+00 

0. 14996+02 

0.99236+00 

0  12406+00 

0  2000E+01 

VARIABLES  AT  J  X  10 


K 

PRESSURE 

TEMPERATURE 

HACh  NUMBER 

TOTAL  PRESS 

U-CCSINE 

V-COSINC 

X 

1 

0. 1 103E*02 

0.S497E+03 

0,67566*00 

0.  149&E+02 

0.  1000E+01 

0.00006+00 

0.22506+01 

2 

0. 1 103E*02 

0.54976+03 

0.67566+00 

0.  14gBE+02 

0.9599E+00 

0.  121BE-01 

0  22506+01 

3 

0. 1 102E*02 

0. S495E+03 

0.67716+00 

0.  14g8E+02 

0.9995E+00 

0. 33076-01 

0.2250E+01 

4 

0. 1O90E+O3 

0.64866+03 

0.68146+00 

0.  1496E+02 

0.9990E+00 

0.45446-01 

0.22SOE+OI 

9 

0. 1O95E+0a 

0  54856+03 

0.66486+00 

0.  1499E+02 

0.99766+00 

0.6958E-01 

0  22506+01 

6 

0.  ioaiE+oa 

0.54666+03 

0.6932E+00 

0. 1491E+02 

0.9967E+00 

0.80B7E-01 

0. 22506+01 

7 

0. 1082E.02 

0.5468E+03 

0.6932E+00 

0. 14996+02 

0.9936E+00 

0. 1 1316+00 

0.22506+01 

a 

0,  1058E*0J 

0  54326+03 

0.71126+00 

0.  14826+02 

0.9926E+00 

0.12ME+00 

O.2250E+Ot 

9 

0,  1064e+0J 

0  5443E+03 

0.71976+00 

0.  15026+02 

0.9858E+00 

0. 1&78E+00 

0.22506+01 

10 

0. 1024E402 

0.53906+03 

0.72906+00 

0.  14586+02 

0.9857E+0C 

0  16876+00 

0.22506+^01 

\  1 

0.  1036E-.02 

0.S408E+03 

0.7175E+00 

0  14606+02 

0.9701E+00 

0  2425E+00 

0.22506+01 

VARIABLES  AT 

d  -  11 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

total  PRESS 

U-COSINE 

v-cosinE 

X 

1 

0. 1 1S6E+02 

0.5571E+03 

0  62056+00 

0. 1498E+02 

0. 10006+01 

O.OOOOE+00 

0.25006+01 

2 

0, 1 156E+02 

0.5571E+03 

0  6205E+00 

0. 1498E+02 

0.99996+00 

0. 16216-01 

0.25006+01 

3 

0.  1 t55E+02 

0.5570E+03 

0.62 10E+00 

0,  1498E*02 

0  9991E+00 

0.41746-01 

0.25006+01 

4 

0.  1  1S3E+02 

0.5567E+03 

0  62196+00 

0.  14966+02 

0  99836+00 

0.5B21E-01 

0.25006+01 

5 

0. 1  154E+02 

0  5569E+03 

0  62306+00 

O.  1499E+02 

0. 99636+00 

0.85766-01 

0. 2S00E+01 

6 

0. 1  lSOE+02 

0.55636+03 

0,6235E+00 

0.  14946*02 

0.9948E+00 

0. 10226+00 

0.25006+01 

7 

0.  1  153E+02 

0  55896+03 

0  62536+00 

O.  1S0IE*02 

0.9910E+00 

0. 13366+00 

0.26006*01 

a 

0.  1  I48E+02 

0.55626+03 

0  62376+00 

0  14926+02 

0.9887E+0O 

0. 14996+00 

0.2500H+01 

9 

0.  1  154E+0a 

O  SS73E*03 

0  6271E+00 

0  15046*02 

O  98286+00 

0  18476+00 

0. 250OE+01 

10 

0.  1  153E+02 

0.5575E+03 

0,60776+00 

0.  14796+02 

0  9790€*0O 

0.20396+00 

0. 25006+01 

1 1 

0.  1  1S9E+02 

0.55836+03 

0,60176+00 

O  1480E+02 

0  9701E+00 

0  24256+00 

0. 25O0E+01 

VARIABLES  AT 

J  -  13 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

V-COSINE 

X 

1 

0.  12016*02 

0. 56336+03 

0.5718E+00 

0. 150OE+O2 

0  1000E+01 

-0. 10026-15 

0  27506+01 

2 

0. 1201E+02 

0  56336+03 

0.57166+00 

0. 1500E+02 

0.99986+00 

0. 19106-01 

0.2750E+01 

3 

0. 1201E+02 

0  56336+03 

0.5717E+00 

0,  1500E+02 

0.9990E+00 

0.4521E-01 

0.27506*01 

4 

0. 1201E+02 

0  S632E+03 

0.57116+00 

0. 14966+02 

0. 99796+00 

0. 64826-01 

0  a750E*01 

5 

0.  1202E+02 

0  S635E+03 

0.5713E+00 

0, 1500E+02 

0  99586+00 

0.915BE-01 

0.27506+01 

6 

0. 1202E+02 

0. 56346+03 

0.5692E+00 

0.  14976+02 

0.99376+00 

0. 1 1 17E+00 

0.27506+01 

7 

0. 1205E+02 

0.56386+03 

0  5698E+00 

0. 15016+02 

0.9902E+00 

0. 139B6+O0 

0.27506+01 

8 

0. 120SE+02 

O. 56386+00 

0.  566 IE +00 

0.  14976+02 

0.96706+00 

0  I607E+O0 

0  27S0E+O1 

0,B00OE*00 
O.TOOOE+OO 
0.8000E+00 
0.9000E+00 
0. 1000E+01 


V 

C.0OOOE4-OO 
O  10C0E+OO 
O.20OOE+CO 
0.3000E+00 

o,tfoooe+oo 
o.50ooe+oo 
0.6000£+00 
0. TOOOE+OO 
0  SOOOE-fOO 
O.SOOOE^OO 
O  1000E+01 


V 

O.OOOOE+00 
o. \ooit*oo 
O.2125e'<'00 
0. 3ia?E'^00 
0.4250£^00 
0.53UE+00 
0.6375C+00 
0  7437E+00 
O.BSOOE+OO 
0  9562E'K)Q 
0  ^062E+01 


Y 

O.OOOOE+00 
0.  1125E-*-00 
0  2250E*00 
0.3375E+O0 
0  4  50QE«^00 
0  5625E-fOO 
O  6750E^00 
0  7875E+00 
O  9000E«^00 
0.  1012E4-01 
O,  1  125E4-01 


Y 

O.OCOOE^^OO 
O.  1  t87E4>00 
O.2375E^O0 
0.3562E«00 
0.4750E«^00 
0.5937E«0O 
0  7t2SE+00 
0  a312E-»-00 
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9 

0. 

1209E4>02 

0.5647E+03 

0.565SE+00 

0. lS0t£+02 

10 

0. 

121 1E402 

0.S6S1E403 

0.5476E+00 

0.  14B4E+02 

1 1 

0. 

1215E<‘02 

0.5656E403 

0.5432E+00 

0.14BSe+02 

VARIABLES  AT 

U  •  13 

K 

PRESSURE 

TEMPERATURE 

MACH  number 

TOTAL  PRESS 

1 

0. 

1236E«'02 

O-SeTSEOG 

0.5320E+00 

0.  14996+02 

2 

0. 

1236E«02 

0.5679EO3 

0.5320E+00 

0.  14g9£+02 

3 

0. 

1237£*02 

0.  SBTSE^'Oa 

O.  5317E+00 

0.  l4g9E+02 

4 

0. 

1237E02 

0.5680E'^03 

0.5308E+00 

0.  t498E+02 

5 

0. 

l23dE«^02 

0.5681E>03 

0.5304E+00 

0.  14998+02 

6 

0. 

l23dE402 

0.5682E4i0a 

0.5282E+00 

0.  I497E+02 

7 

0. 

1240E402 

0.S€85E>O3 

0.5279E+00 

0. 1500E+02 

8 

0. 

1241E4'02 

0.56d7£>O3 

0.5247E+00 

0,1497E+02 

9 

o. 

1244e4-02 

O.S69aC-403 

0.5212E+00 

0.  14976+02 

10 

0. 

1246C4‘02 

0.5697E4.03 

0.5066E+00 

0.  14flSE+02 

1 1 

0. 

1250E4‘02 

O.S702E+O3 

0.502BE+00 

0.  14856+02 

VARIABLES  AT 

ij  ^  14 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0. 

12e6£.02 

0.5718E+03 

0  4975E+00 

0.  14996+02 

2 

0. 

1266E.02 

0.5716ET03 

0. 4975 E +00 

0.  1499E+02 

3 

0. 

1266£*02 

0.571BET03 

0.4970E+00 

0.  l4g9E+02 

4 

0. 

1267£*02 

0.5718E4‘03 

0.4960E+00 

0.  t4ggE+02 

5 

0. 

126AE+02 

0.5720E‘^03 

0.495IE+00 

0.  U99e+02 

€ 

0. 

1269£*02 

O.S721E‘403 

0.4929E+C0 

0.  t498E+02 

7 

0. 

1271E+02 

0.5724e*03 

0.49218+00 

0.  |499E1‘02 

8 

0. 

I273E-.02 

0.5727E+03 

0.4889E+00 

0.  14d8e**-02 

9 

0. 

127Se-.02 

0.S733E^03 

0.4635E+00 

0  1496E+02 

10 

0- 

12776+02 

0.5737E403 

0.4712E+00 

0.  14876+02 

1 1 

0. 

12806+03 

O.B741ET03 

0.4677E+00 

0.  1487E+02 

variables  at 

d  •  IS 

K 

PRESSURE 

temperature 

MACH  NUMBER 

TOTAL  PRESS 

1 

0, 

t291ET02 

0.5749£+0a 

0.46786+00 

0.  1499E+02 

2 

0, 

1291E+02 

0.5749E+03 

0.4678E+00 

0. 1499E+02 

3 

0. 

1291E>02 

0.5750E+03 

0. 4072E+OO 

0.  1499E+02 

4 

0, 

1292ET02 

0.S750E+O3 

0.  466 1E*00 

0.  14996+02 

5 

0. 

1293E4-02 

0.5752E+03 

0. 464gE+00 

0.  1499E+02 

6 

0. 

1294E+02 

O+STSSE-H^S 

0.4630E+00 

0.  1498E+02 

7 

0. 

1299E+02 

0.5756E+03 

O.40I9E*'OO 

0.  1499E*02 

a 

0. 

1297E+02 

0,57596+03 

0.45876+00 

0.  1498E*-02 

9 

0, 

1299E^02 

0.57e4£4O3 

0.4522E+00 

0. »495E+02 

10 

0, 

1302E*^02 

O.5760E+O3 

0. 44igE+00 

0,  14B9E*'02 

i  1 

0. 

I304ET02 

0.577  iE+03 

0.4387E+00 

0.  l489E*-02 

VARIABLES  AT 

J  ■  16 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0. 

1211E«02 

045775E*03 

0.  44 IBE+OO 

0. 1499E*02 

2 

0. 

131 16+02 

0.5775E*03 

0.44 18E+00 

0  l49gE+02 

3 

0. 

13126+02 

0.5775E*03 

0.4412E+00 

0.  I499E+02 

4 

0. 

13136*02 

0+5776£*03 

0  440IE+00 

0.  14996+02 

5 

0. 

1313£'>02 

0.577eE^03 

0  4386E+00 

0,  14996+02 

8 

0. 

13IAE+02 

0,5779E^03 

0.4371E+00 

0.  1499E  +  02 

7 

0. 

13166402 

0.578 IE>03 

0.4358E+00 

0, 14996+02 

B 

0. 

13186+02 

0.57856*03 

0  4324E+00 

0.  14986+02 

9 

‘1I9F402 

0.5789E+03 

0.4255E+00 

0.  1494E+02 

10 

.  22E+02 

0.5793E+03 

0  4167E+00 

0, 1490E+02 

Continued 


O.  1892E+00  0.2750£'*'0l  0.9500^*‘00 

0.976S54'00  O  2150E-«‘Q0  0.2750E4^01  0.  lOSSE^OI 

0.970IE*00  0.2425E+00  0.2750e+0l  0.lie7€+0l 


U-C0S:ME  V-COSINE  X  V 

0.1D00E«>01  D.OOCOE^OO  0  3000E+01  O.OOOOE^OO 

0.999aE4>00  0.2129E-01  0  3000£>0t  O.  I250E^00 

0.99B9E4>00  0.472  lE-01  0  3000E-«-Ol  0.2500E*00 

0.9S76E*00  0  6874C-01  0.3000£-*'0l  0.3750E«^00 

0.9955E‘«^00  0  9602E-01  0.3000E40I  0.5000E*»^00 

0.993IE‘«^QO  0  Il72£‘f00  0  3000E<«-OI  0.625OE*»^O0 

0.9896E‘«^00  D.l436E‘fOO  0.3000E>f0l  0.7500E*»^00 

O.OdeOE-^^OO  0.  teBSE-^^OO  0.3000E«01  0.87S0E4‘00 

0.9813E‘«^00  0.  I927E^OO  0.3000E'»01  O.  100aE<*01 

0.97S6E+OO  0  2I95E*00  0.3000E*01  0.1125E«^01 

0.9701E-*^00  0.2425E+QO  0.3000E-01  O  125OE+01 


□•CQSINE  V-C0S2NE  X  V 

0.1000E+01  D.OOOOE^OO  0.3250E*01  O.OOOOE+00 
0.99d7E-*^00  0.2277E-01  0.3250£«0I  O.  I3l2e^00 

0. 9988(4^00  0.4S2Ee-Ol  0.3250E40I  0.2625E-400 

O.9d75E4^00  D.7n3E-0l  0.3250E«^01  0  3937E*^00 

0.99S3E4‘00  0.9S76E>01  O.325OE40I  O.525OE-40O 

0.992eE4‘0O  0.  ^20IE‘400  O  3250E*01  0.6562E4>00 
0.9B94E+00  O.MS3E-K>0  0.3250£*01  0.7a7SE400 

0.9B56E+00  0, 169IE+00  0.3250E+01  0.9ia7E+00 

O.gaiOE^OO  O.  1942£<*00  0.3250£^01  0.1050E+OI 
0.9753E4^00  0.2210E4^00  0.9250E«^01  0.  1iaiE-*^01 

0.g701E4^00  0.2425E4^00  0.3290E^01  0.  1312E-*^01 


U-COSINE 

V-COSJNE 

X 

y 

0.  lOOOE+Ol 

O.OOOOE+OO 

0.3500E+01 

0 

OOOOE+OO 

0  9997E+00 

0.2367E-01 

0.3500E+01 

0 

1375E+00 

0.99B8E+00 

0. 46716-01 

0.3500E+01 

0 

2750E+00 

0.99746+00 

0.7236E’01 

0.3500E+01 

0. 

4125E+00 

O  9952E+00 

0. 9747E-01 

0.35C0E+01 

0. 

5500E+00 

0.99286+00 

0. 1214E+00 

0  35006+01 

0. 

6B7SE+00 

0.9893E+00 

0  1459E+00 

0.3500E+01 

0 

B25OE+O0 

0.9854E+00 

0. 1701E+00 

0.3500E+01 

0 

96256+00 

0.9808E+00 

0. 1948E+00 

0.3500E+01 

0. 

I*.00E+01 

0.97538+00 

0  2210E+00 

0. 3500E+01 

0. 

1237E+01 

0.9701E+00 

0.2425E+00 

0  3500E+01 

0. 

I375E+01 

U’CQSINE  V-CO^INE  X  Y 

0.1000E»01  O.iaBlE-15  0.3750E+01  O.OOOOE+OO 
O.9997E+0O  0  24^6E*01  0.375OE+0I  O. |437£*00 

0.99aBE4^00  0.4BB6E-OI  O  3750E'*01  0.2875E*400 

0.9973E+0a  0.7292E-O1  0.3750E401  0.43l2E4'00 

0.9952E+00  0.976BE-01  0.3750E40I  O  5750£*‘00 

0.9926E+00  0.121BE»00  0.3750£'»0l  O.7187Ef0O 

0.9893E+0O  O.lflSBE-^OO  0.3750E401  O.  B625etOO 
0  9854 E ^00  0.W02E+0O  O  3750E401  O.  lOOeE^Ol 

0.9B08E+0r  ■‘.1949E^OO  0.3750E+0I  O.  1150E+01 

0.9754E+0  .2205E4-00  0.3750£*0i  O.  1294E+01 
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Listing  B>3.  Continued 


1 1 

'324E+02 

0.5796E*»03 

0.4137E^00 

0.  t490E«02 

0.970iE+<' 

2425E4-00 

O.3750E+01 

O.  1437E<i-01 

VAKlAatES  AT 

J  -  IT 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U'-COSINE 

V-COSINE 

X 

Y 

i 

O. 1329E+02 

0.S797E+03 

0.4191E'^00 

0  1499E'*02 

O  lOOOE-fOl 

O.OOOOE^OO 

0.4000E*01 

O.OOOOE^OO 

2 

D.  1329E'^02 

0.S797E+03 

0.4191E^00 

0.  I499E'»02 

0.9997E+00 

0.3433E-OI 

0.4000E*01 

0  1500E+00 

3 

0.  1329E-^02 

0.S797E+03 

0.418SE^00 

0  I499E402 

O.dSBSEi-OO 

0.4a&9E-0i 

0.4000E^01 

0.3000E«’00 

4 

0.  1330E'^02 

0  .S798E+03 

0.4173E+00 

0.  t499E«02 

0.9973E«-00 

0.7289E*0I 

0.4000E«^01 

0  450OE*f0O 

5 

0. 1331E+02 

0.5799E>03 

0.4 leOE^OO 

0.  I499E«02 

O.9953E+0O 

0.9730E-01 

0.4000E4-01 

O.  SOOOE4-00 

6 

0.  1332E+02 

0.5801E-»03 

0.4  14SE«^00 

0  I499E«02 

0.9926E»0O 

0  l2l5£+00 

0.4000£^0t 

0.7500E+00 

7 

0.  1333E^02 

O.S8O3E«^03 

0. 4130E^00 

0  t499E«^02 

O.  9&94E4-0O 

0  1454E^OO 

0.4000E4'OI 

O.  9000E«>00 

8 

0.  1335E*f02 

0.5807E+03 

0  4094Ef00 

0  l49aE«02 

O.dBSSE'i-OC 

0  169BE<fOO 

0  4000E4'0I 

0.  I050E*-01 

9 

0.  1337E-»02 

0.sei0£4^03 

0  4023E»00 

0.  1494E*02 

o.  geOBE'i-oo 

0.  194SE'«-00 

0.4000E+01 

0. l2O0Er01 

10 

0.  I339E4>02 

O.SB  I4E4'03 

O.394SE‘f00 

0.  14dOE4>02 

O.975SEO0O 

0. 2 198E+00 

0.40OOE+0I 

0. ia5OE*0l 

11 

0.  I34|E4>02 

0.Sai7E4‘03 

0  39I7E'^00 

0.  1490E^02 

O  9701E«-00 

O  242SE‘fOO 

0.4000E+01 

0. 1500E*0« 

variables  at  J  «  18 


K 

PRESSURE 

temperature 

MACH  NUMBER 

total  press 

u-cds:ne 

V-COSINE 

X. 

Y 

1 

0  1343E+02 

0.581SE^03 

0.  39a9E+00 

0.  I499E+0Z 

O  IOOOE+01 

0  OOOOE+00 

0  4250E+0I 

O.OOOOE+00 

2 

0.  1343E'^02 

O.SBISE'^OG 

0.39a9Ef00 

0. 1499E+02 

0.9997E+0O 

0. 2430E-01 

0.4250E+OI 

0. I5E2E+00 

3 

0.  1344E4'02 

O.S8I€E'^03 

a.  39a3E>00 

0. 1499E+02 

0  99BBE+00 

0  4B35E'01 

0  42S0E+01 

0.3125E+00 

4 

0  l34SE't'02 

0.  S81€E4‘03 

0.3971E+00 

0  1499E+02 

0. 99746+00 

0.72S2E‘01 

0.42S0E+01 

0.46076+00 

5 

0. 1345E+02 

0.5818E>03 

0.395aE^OO 

0.  I499E+02 

0.9953E+00 

0.9663E-01 

0.4250E+OI 

0.6250E+00 

6 

0, 1347E+02 

0.S8l9E‘fO3 

0.3943E‘fOO 

0.  |499E«02 

0  9927E+0O 

0. 1207E+00 

O.4250E+01 

0.7Bi2E+00 

7 

0.  1348E4‘02 

0.S82  tE‘*‘03 

0.3926€‘f00 

0.  14996+02 

0.98956+00 

0. I446E+00 

0.4250E+0t 

0.9375E+00 

& 

0.  13S0£4‘02 

O.SB2SE^3 

0.3afi€E'»'00 

0  l49aE+02 

0.9B56E<^00 

0  169IE+00 

0.4250E+0t 

0. ‘094E+01 

9 

0. 13Sl£t02 

O.S82aE4>03 

o.saiBE^oo 

0. 14946+02 

0  98106+00 

0. 1939E+00 

0.4250E+0I 

0. 12S0E+O1 

10 

0.  1383E4‘02 

0.5832E^03 

0.374S£1'00 

0.  14916+02 

0.9757E+00 

0.2191E+00 

0.4250E+01 

0  1406E+01 

1  1 

O. 13SSe^02 

0.S834E+03 

0.37196+00 

0.  I491E+02 

0.9701E-00 

0.242SE+00 

0.4250E+01 

0. ^5e2E+OI 

VARIABLES  AT  J  «  19 


K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

total  press 

U-C051N6 

V-COSINE 

X 

Y 

1 

0. 1356E+02 

0.58316+03 

0.381  1E+00 

0.  14996+02 

0. 10006+01 

O  OOOOE+00 

0.45006+01 

0.00006+00 

2 

0. 13566+02 

0.58316+03 

0.381  IE +00 

0.  I499E+02 

0.9997E+0O 

0.23996-01 

0  45006+01 

O.  162S6+0O 

3 

0  1357E+02 

0.58326+03 

0. 38056+00 

0  1499E+02 

0.99896+00 

0  47556-01 

0.45006+01 

0.3250E+00 

4 

0  13576+02 

0.56326+03 

0.3793E+00 

0  t499E+02 

0.99746+00 

0.7145E-01 

0.45006+01 

0  46756+00 

3 

0. 13586+02 

0.SB346+03 

0.377gE+00 

0  14S9E+02 

0.9995E+0O 

0.95 146-01 

0. 45006+01 

0.65006+00 

6 

0. 1360E+02 

0.58356+03 

0.3764E+00 

0  1499E+02 

0.99296+00 

0. 1 1906+00 

0.45006+01 

0.61256+00 

7 

0  13616+02 

0.5B37E''03 

0.3745E+00 

0. 14996+02 

0. 98986+00 

0  1427E400 

D  45006+0* 

0.97506+00 

d 

0. 1363E+02 

0.5B41E+03 

0.3701E+00 

0  14986+02 

0.98596+00 

0  1675E+00 

0. 45006+01 

0. I J37E+01 

9 

0  13646+02 

0.5B44£'»03 

0,3631E+00 

0. 1494E+02 

0.98136+00 

0  1926E+00 

0.45006+01 

0. 13006-01 

10 

0. 1366E+02 

0.5a4aE-'03 

0.35646+00 

0.  14926+02 

O.BTSSE-^OO 

0  2 I81E+00 

0  4500E+0I 

0. 14626+01 

1 1 

0- 13BBE+02 

o.sasoE-'OO 

0.35396+00 

0.  14926+02 

0  STOIE'-OO 

0. 2425E+00 

0.45006+01 

0.  16256-01 

VARIABLES  AT  0  =  20 


K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-C0SIN6 

V-COSINE 

A 

Y 

1 

0. 1367E+02 

O  5B44E+03 

O.3652E+O0 

0  14996+02 

0. 10006+01 

'0. I540E- 15 

0  47S0E+01 

O.OOOOE-OO 

2 

0.13676+02 

0.58446+03 

0.3652E+00 

0.  1499E+02 

0. 99976+00 

0.23546-01 

0.4750E+0I 

0. 16076+00 

3 

0. 13686+02 

0.58456+03 

0.36466+00 

0  I499E+02 

O  99896+00 

O  4653E-0I 

0  4750E+0I 

0.33756+00 

4 

0. 136BE+02 

0.58466+03 

0.36336+00 

0  14996+02 

0.997SE-00 

O.7O05E-0I 

0.47506+01 

0.50626+00 

5 

0  1369E+02 

0.5a47E403 

0.36186+00 

0.  1499E+02 

O  99566-00 

O  9326E-0t 

0.4750E+0I 

0.6750E+00 

€ 

0  1371E+02 

0.58496+03 

0.36016+00 

0.  14996+02 

0  99316+00 

0  1  169E+00 

0.4750E+OI 

0.84376+00 

7 

0  13726+02 

0.58516+03 

0.357aE+00 

0  I499E+02 

0.  99016-00 

0.  14056+00 

0  4750E+OI 

0. 1012E+01 

8 

0. 1374E+02 

0.  58546+03 

0.35296+00 

0.  14976+02 

O  98626+00 

0  16546+00 

0  4750E-01 

0.  1  IB1E+01 

9 

0. 1375E+02 

0.5858E+03 

0.34586+00 

0.  14946+02 

0  98166+00 

0  1910E+00 

0.4750E+OI 

0.  I350E+01 

10 

0. 13776+02 

0  58616+03 

0.3393E-<X) 

0.  14916+02 

0  9762E+00 

0  21696+00 

0  4750E+O1 

0. 1519E+01 

1 1 

0. 1379E+02 

0  58636+03 

0.3368E+00 

0.  14926+02 

0,97OI6»0O 

0  24256+00 

0  4750E+O1 

0. 16B7E+01 
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VAfttABLES  AT  0  -  21 


K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

V-COSINE 

X 

1 

0. I377E+02 

o.sasfiE+oa 

0.35126+00 

0. 1499E+02 

0. 1000E+0I 

-0  I6D0E-15 

0.  5000E+Ot 

2 

0. 1377E»02 

0.S8S6E«03 

a. 35 I2E+00 

0.  1499E+02 

0  9997E+00 

0. 2272E-01 

o.5oooe+o’ 

3 

0. 1377E*02 

0.5B56E*03 

0.3SOSE+00 

0.  1499E+02 

0.9990E+00 

0.44676-01 

0  50006+01 

4 

0. 137BE*02 

O.  5BS7E*03 

0. 3491E+00 

0. t499E+02 

0.9977E-00 

0  67426*01 

0.5000E+01 

9 

0. 1379E*02 

0.5858E*03 

0. 34756+00 

0.  1499E+02 

0. 99606+00 

O  89686-01 

0. 50006+01 

6 

0. 13B 1E402 

0.SaeiE*03 

0.3456E+00 

0.  lSOOE+02 

0  9936E+00 

0  1128E+00 

0.5000E+01 

7 

0. 13B2E+02 

0.Sa63E«03 

0.34286+00 

0.  M996+02 

0  99076+00 

0.  13606+00 

O.5000E+0I 

8 

0. 13&4E*02 

0.5867E*03 

0.3373E+00 

0.  t498E+02 

0.98696+00 

0  16ltE+00 

0.5000E+01 

9 

0. I386E+02 

0.587  IE+03 

0.3301E+00 

0. I494E+02 

0.9823E+CO 

0. 18726+00 

0.50006+01 

10 

0. 13B8E+02 

0.5874E+03 

0.3236E+OO 

0.  14936+02 

0.9767E+D0 

0.21456+00 

0  50006+01 

1 1 

0. 13S0E402 

Q.5a7S£+03 

0  32tOE+00 

0.  M93E+02 

0.9701E+00 

0.2425E+00 

0  SO00E+O1 

VARIABLES  AT 

J  >  22 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-C05INE 

V-CQSINE 

X 

1 

0.  1385E'>02 

0.  5ae5£*03 

0  3389E+00 

0.  t499E+02 

0. IQOOE+01 

•0.82856-16 

0. 52506+01 

2 

0.  138SE')'02 

o-saasE-^os 

0.33a9E+00 

0.  1499E+02 

0.999BE+00 

0.2169E-01 

0.52506+01 

3 

0. 138SE«02 

O-SBacE^os 

0.33aiE+00 

0.  14996+02 

0  99916+00 

0.42426-01 

Q.5250E+O1 

4 

0. 13a6E«02 

0  5867E4'a2 

0.33856+00 

0.  1499E+02 

0  g979E+CO 

0.64246-01 

0. 52SOE+0< 

5 

0. 1387E*02 

0.586aE>a3 

0.  3347E+O0 

0.  f499E+02 

0  99636+00 

0.85436-01 

O  52506+01 

6 

0. 13aSE«02 

0.S871E*03 

0  3323E+00 

0.  1499E+02 

0.99416+00 

0. 10806+00 

0.52506+01 

7 

0.  13g0E'>'O2 

0.3873Et03 

O.32e9E+00 

0.  1498E+02 

0  99146+00 

0  1308E+00 

0.52506+01 

8 

0.  naaE-foa 

0.5B7aE*03 

0.3223E+00 

0. I497E+02 

0.99776+00 

0.  15626+00 

0.52506+01 

9 

0.  1384E'»02 

O.saatE^-oa 

0.3145E+00 

0.  I493E+02 

0  98316+00 

0  18296+00 

0.52506+01 

10 

0. 1387E*0a 

0.S88SE+03 

0.30716+00 

0. 1492E402 

0.9775E+00 

0.211  lE+OO 

0. 52506+01 

1 1 

0. 1389E*02 

0.SB87E*03 

0.304SE+00 

0. 1492E+02 

0.97016+00 

0.2425E+00 

0.52506+01 

variables  at  J  •  23 


K 

PRESSURE 

TEMPERATURE 

MACH  NUMS6R 

TOTAL-  PRESS 

U-CQSINE 

V-COSINE 

X 

1 

0.  1391E+02 

0  SB74E+03 

0  3282E+00 

0.  14996+02 

0. lOOOE+01 

0. 00006+00 

0  5500E+01 

2 

O.  1391E+02 

0  5874 E +03 

0. 32826+00 

0  14996+02 

0. 99986+00 

0. 20116-01 

0  5500E+01 

3 

0  13926+02 

0.5B74E+03 

0.32736+00 

0.  I499E+02 

0.99926+00 

0. 38856-01 

0.55006+01 

4 

0. 13936+02 

0.5876E+03 

0.32556+00 

0.  14996+02 

0.99036+00 

0.5904E-01 

0.55006+01 

5 

0. 13946+02 

0,Sa77E+03 

0.3235E+00 

0.  14996+02 

0.99696+00 

0.78066-01 

0  5500E^01 

6 

0. 1397E+02 

0. SBaOE+03 

0.32O4E+O0 

0.  15006+02 

0.99516+00 

0.99246-01 

0  55006*01 

7 

0. 13986+02 

0.5a83E+03 

0.31636+00 

0. 14996+02 

0.992BE+00 

0. 1 1986+00 

O.SSOOE-rOl 

8 

0. 14026+03 

o.saa9E+03 

0.30866+00 

0. 14986+02 

0.9895E+00 

0. 14486+00 

0.5500E+OI 

9 

0  14046+02 

O.Sa92E+03 

0  30046+00 

0. 1494E+02 

0.9dS4E+00 

0  17006+00 

0  55006+01 

10 

0  14006+02 

O.SB99E+a3 

0  2919E+00 

0.  1494E+03 

0.97946+00 

0.20196+00 

0.55006+01 

11  0.14106+02 

VAR1ABL6S  AT 

O.S9OOE+03 

J  =  24 

0  28866+00 

0. 14946+02 

0. 97016+00 

0. 24256+00 

0  55006+01 

K 

PRESSURE 

TEMPERAT-jre 

.«ACH  number 

TOTAL  PRESS 

U-CQSIN6 

V-CDSINE 

X 

1 

0. 1397E+02 

0.5880E+03 

0  -  3193E+QO 

0.  14996+02 

0.  1000E*-01 

0  OOOOE+00 

0  57506+01 

2 

0. 1397E  +  02 

0.58806+03 

7,31936+00 

0.  14996+02 

0.99986*00 

0.  1830E-OI 

0.57506*01 

3 

0.  139aE  +  02 

0.58816+03' 

0.31846+00 

0.  14996+02 

0.99946+00 

0  3489E-0I 

0.57506+01 

4 

0.  1399E+02 

0.5882E+03 

0.31646+00 

0.  14996+02 

0  99866+00 

0.5320E-OI 

0.5750E+OI 

9 

0. 14006+02 

0  5884E+03 

0.314  IE+00 

0  14996+02 

0  99766+00 

0.69956-01 

0. 57506+01 

6 

0.  14036+02 

D.5887E+03 

0.31O4E+OO 

0, 15006*02 

0.99606*00 

0  89576-01 

0. 5750E+01 

7 

0.  14046+02 

0.5890E+03 

0.30526+00 

0. 1498E+03 

0.99426*00 

O  10806+00 

0.S750E+01 

8 

0.  1409E+O2 

0.5&97E+03 

0.29586+00 

0.  1497E+02 

O  99126+00 

O  13256+00 

0.S7506+01 

9 

0.  1410E+02 

0.5900E+03 

0.28506*00 

0.  1493E+02 

0  98766+00 

0. 1S72E+00 

0,57506+01 

10 

0.  14176+02 

0.S909E+03 

0. 27186+00 

0.  14916+02 

0.98066*00 

0. 19606+00 

0  67S0E+01 

1 1  0. 14196+02 

VA’  0LE5  AT 

0.5911E+03 

J  «  25 

0.26916+00 

0.  1492E+02 

0.97016*00 

0.24256+00 

0  57506+01 

Y 

0.0000E*0O 
0,  ’TSOE^^OO 
0.3SOOE«OO 
0  5250E-*-O0 
0.7000E+00 
0  a750£4^00 
0  lOSOE-^Ol 
O  1225E4'01 
O  MOOE+Ol 
O.  15756+01 
0.  1750E+01 


V 

O.OOOOE+OQ 
O.  1812E+00 
0.3625E+O0 
0.5<37E+0O 
0  7250E^00 
0.30€2E«^00 
O.  IOB7e<»Ol 
0. 1269E+01 
O.  1450E-f0l 
0  IS31E«^01 
0  iai2E+OI 


Y 

0  QOOOE+00 
O. 1875E+00 
0.3750E+00 
0  E625E+00 
0.7500E+00 
0  9375E+Oa 
0.  1  125E+01 
0,  1312E+01 
0. 1500E+01 
0.  1687E+01 
0. 1875E+01 


y 

O.OOOOE^OO 
O  I937e*00 
o.aa7SE+oo 
0.58126+00 
0  7750E+OO 
0.9687E+00 
O.  1  162E+OI 
0.  13586+01 
O.  15506+01 
0.  17446401 
0.  1937E+01 
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K 

7eSSUH6 

TEHPERATURE 

MACH  number 

total  press 

1 

U. 14O1E+02 

0.58856+03 

0. 31 186+00 

0  1499E+02 

2 

0.  14016+02 

0.58856+03 

0.31186+00 

0.  14996+02 

3 

0.  14026+02 

0. 58886+03 

0.31066+00 

0. 14996+02 

4 

0.  14036+02 

0.58886^03 

0.30876+00 

0  14996+02 

5 

0.  1405E+02 

0.58906*03 

0. 30606+00 

0. 1499E+02 

6 

0. 1408E+02 

0.5894E*03 

0.30166+00 

0. 1500E+02 

7 

0. 1410E+02 

0.58976+03 

0.  29536+00 

0. 14986+02 

B 

0.  1416E+02 

0.59056+03 

0.26416+00 

0. 1497E+02 

9 

0.  14176+02 

0.59086+03 

0.27086+00 

0. 14916+02 

10 

0.  14306+02 

0.59246+03 

0.25336+00 

0. 149SE+02 

1  1 

0. 14306+02 

0.5924E+03 

0.25396+00 

0. 14956+02 

variables  at 

0  >  26 

K 

PR6SSUaE 

T6MPERAriiR6 

MACH  number 

TOTAL  PRESS 

1 

0.  14056+02 

0.53906+03 

0 . 306 1 e  +O0 

0.  *4996+02 

2 

0. 1405E+02 

0.58906+03 

0. 30616+00 

0  14996+02 

3 

0.  14056+02 

0  58906+03 

0  30S3E+OQ 

0.  14996+02 

4 

0,  1407E+02 

0.58926+03 

0. 30356+00 

0. lSOOE+02 

5 

0. 1408E+02 

0  S894E+03 

0.30106+00 

0.  14996+02 

6 

0.141  16+02 

0  58976+03 

0.29736+00 

0.  15006+02 

7 

0. 1413E+02 

0  59006+03 

0.29136+00 

0. 14986+02 

8 

0. 14  186+02 

O.S90B6+02 

0.28176+00 

0.  14996+02 

9 

0.14206+02 

0.59116+03 

0.26896+00 

0. 14936+02 

10 

0. 14306+02 

0.59256+03 

0.2597E+O0 

0.  *4996+02 

11 

0.14306+02 

0.59256+03 

0.25976+00 

0.  14996+02 

VARIABLES  AT  v>  •  27 


K 

PRESSURE 

T6MP6RATURE 

MACH  NUMB6P 

TOTAL  PRESS 

1 

0. 1407E+02 

0.58926+03 

0.30206+00 

0  t499E+0? 

2 

0.  14O7E+02 

0.58926+03 

0.30206+00 

0.  14996+02 

3 

0.  1A0flE-K)2 

0.56936+03 

0.30146+00 

0  14996+02 

4 

0.  1409E'.02 

0.S894E+03 

0. 30006+00 

0.  14996+02 

5 

0.  1409E-.02 

0.58956+03 

0. 29806*00 

0.  14996+02 

8 

0.  1413E+02 

0.  56986+03 

0,29526*00 

0. 15006+02 

7 

0.  14I2E+02 

0.59006+03 

0.29026+00 

0. 14986+02 

8 

0.  1416E+02 

0.5905E+03 

0.28286+00 

0.  1497E+02 

9 

0.  14I6E-.Q2 

0. 5907 E +03 

0.27316+00 

0. 14926+02 

10 

0.  1A20E+02 

0.  5913E+03 

0.27136+00 

0. 14956+02 

1 1 

0.  1420E-HJZ 

0.5913E+03 

0-2713E+00 

0. 14956+02 

VARIABLES  AT 

J  -  28 

K 

pressure 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0.  1409E+02 

0.50956+03 

0.29886+00 

0.  14996+02 

2 

0. 1409E+02 

0.58956+03 

0  29886+00 

0. 14996+02 

2 

0.  1409E+02 

0.58956+03 

0.29836+00 

0. 1499E+02 

4 

0.  14106+02 

0.58966+03 

Q.2973E+00 

0. 15006+02 

5 

0.  14  t  lE+02 

0  5897E+03 

0.29S8E+00 

0.14996+02 

6 

0.  l4t3E+02 

0  59006+03 

0  29366+00 

0. 15006+02 

7 

0.  l414£+02 

0.59016+03 

0.28926+00 

0. 14986+02 

a 

0. 14 16E+02 

0.59066+03 

0.28306+00 

0,14976+02 

9 

0.  14 17E+02 

0.59086+03 

0. 2756E+00 

0.14946+02 

!0 

0.  I420E+02 

0. 59126+03 

0.27506+00 

0.14966+02 

1  1 

O.  I420E+02 

0-59126+03 

0.27506+00 

0 . 14966+02 

variables  at 

J  >  29 

X 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

Continued 


U-CDSINr  V-CDSINE  A  Y 

O. tOOOE+01  O.OOOOE+00  0.6000E*01  O.OOOOE+00 
0.9999E+0O  0.1S79E-01  0.6000E+OI  0.2000E+00 
0.99966+00  0.2g39£-01  0.6000E+01  0.40006+00 
0.9990E+00  O.41BO6-01  O  6000E+01  0.60006+00 
0.99836+00  0.57686*01  0  60O0E+01  0.80006+00 
0.99736+00  0.73816-01  0.80006+01  0. 10006+01 
0.99646+00  085126-01  0. 60006+01  O. 1200E+01 
0.994S6+00  0.10436+00  0.6000E+01  0. 1400E+01 
0.99376+00  0.11246+00  0.6000E+01  0. 1600E+01 
0. 98966+00  0.14396+00  0.6000E+01  O. ISOOE+Ol 
0.9923E+00  0. 12406+00  0. 60006+01  0.20O0E+01 


U-COStNE  V-CQS1N6  X  V 

O-tOOOe+Ot  0.4S76E-1«  0  6250E+OI  0.00006+00 
O.9999E+0O  0. I26SE-01  062506+01  0.20006+00 
0.99976+00  0.2273E-01  0  62S0E«01  0.40006+00 
0.9994E+00  0.34S26-01  0.62S0E«O1  0.60006+00 
0.d99lE+00  0.42836-01  0  6250E+01  0.8000E+00 
0.99986+00  0.53526-01  062506+01  0. lOOOE+Ol 
0.99836+00  0.57476-01  0.6250E+01  0. 1200E+01 
0.9977E1-00  0.67436-01  0.62SOE+O1  0.14006+01 
0.99836+00  0.5994E-01  0.6250E+01  0. 160DE+01 
0.9980E+00  0.63176-01  0.62506+01  0.18006+01 
0.10006+01  0.00006+00  0.62506+01  0.20006+01 


O-COSENE  V-COSENE  X  Y 

0.1000E+01  0.00006+00  0.65006+01  O.OOOOE+OO 
0.9999E+00  0.10066-01  0.65006+01  0.2000E+00 
0.9999E+00  0.17616-01  06500E+01  0.4000E+00 
0.9996E+00  0.2670E-01  O.650OE+01  0.6000E+00 
O  99956+00  0.32336-01  0. 65006+01  O.BOOOE+00 
0.9992E+00  0.3973E-Q1  O.65OOE+0I  O. 10006+01 
0.99916+00  0. 41446-01  0.65006+01  0. 1200E+01 
0.99696+00  0  46676-01  0.65006+01  O.UOOE+01 
0.9992E+00  0.40O1E-01  0.65006+01  0.1600E+01 
O  9995E+00  031496-01  0.65006+0?  O. 1BO0E+O1 
O.JDOOE+01  O.OOOOE+OO  0.65006+0*  0.2000E+01 


U-COSINE  V-C05INE  X  Y 

0  10006+01  0.00006+00  0  67506+01  0.00006+00 
0.10006+01  0.75266-02  0  6750E+01  0.20006+00 
O.9990E+O0  0. I277E-OI  0.67S0E+01  0.40006+00 
0.9998E+00  0.V929E-O1  O.6750E+O1  0.6000E+00 
0.9997E+00  0.226IE-01  0.67506+01  0.8000E+00 
0.9996E+00  027156-01  0.67S0E+01  0. 1000E+01 
0.9996E+00  0.27266-01  O. 67506+01  O  12006+01 
0.9996E+00  0. 29586-01  0.6750E+01  0. 14006+01 
0.9997E+0O  0.22906-01  0.67506+01  O. 16006+01 
0.99996+00  0.13706-01  0.6750E+01  0.1600E+O1 
O.IOOOE+01  0.50856-16  0.8750E-01  0.2000E+01 


U-COS2N6  V-CQSEN6  X  Y 
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1 

0.  1410E-^02 

0  6B96E403 

0.2967E400 

0  1499E«^02 

2 

0, 1410E+02 

o.ssseE^os 

0.2967E+00 

0.  1499E02 

3 

0.  1411E+02 

0.5B96E-»G3 

Q.2964E400 

0. 1499£^02 

4 

0,  1411E+02 

045B97E-»03 

0.29S8E4OO 

0. 1499E402 

S 

O,  1412E+02 

0.SB9BE-»O3 

0.2947E«>00 

0. 1499E402 

6 

O,  1413E+02 

0.6899E-»03 

0.2931E*00 

0. 1SO0E4O2 

7 

0. 1413E+02 

0.5901E+O3 

0.2894E-»00 

0.  1498E402 

8 

0. 1415E+02 

0.5904E+03 

0.284aE-eOO 

0.  149BE402 

9 

0.  14l5E't-02 

0.5905E+03 

o.27aaE40o 

0. 1494E402 

lO 

0.  1416£-»>a2 

0.590BEK>3 

0.27SOE<-00 

0.  1495E402 

1 1 

0.1416E+Q2 

0.590BE-»03 

0.27S0E 400 

0. 1499E+02 

VARIABLES  AT 

J  -  30 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0.  14  1  lE-^02 

0.SB97E'^03 

0.2949E400 

0.  t499E«^02 

2 

0.  141 1E-»a2 

a.6897E‘»03 

0.2949E400 

0.  t499E«^02 

3 

0.  141  lE-^02 

O.Sa97E^03 

0.2948E400 

0. 1499E402 

4 

0.  14t2E-i'02 

o.sasBE^os 

0. 2945E400 

0  1499E402 

5 

0.  t4l2E-fr02 

0.Sa99E«03 

0.293aE400 

0. 1499E402 

6 

0.  1413E+02 

o.saooE'foa 

0. 2926E400 

0. 1SOOE402 

7 

0.  1414E402 

o.saoiE'fOS 

0.28948400 

0. 14985402 

8 

0. 141SE+02 

0.5904E«03 

0.2860E400 

0,  1497E+02 

9 

0.  1415E>02 

0.5905E403 

0. 2809E400 

0.  1495E402 

10 

0.  M16E402 

0.S907E403 

0.2a 10E400 

0. 1496E402 

1 1 

0.  1416E‘»^02 

0.S907E403 

0.2810E40O 

0.  1496E402 

VARIABLES  AT 

J  “  31 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0. 1412£*02 

0.BB98E-»03 

0.2940E400 

0.  t499€402 

2 

0. 1412£40a 

O.SBSBE'tOS 

Q.2940E'*00 

0.  1499E402 

3 

0. 1412E*02 

0.S89BE+03 

O.aSAOE^OO 

0.  1499E402 

4 

0. 1412E*02 

0>S899E403 

0.2939E400 

0  1500E402 

$ 

0. I413E*02 

04S899E403 

0.2934E400 

0. 1S00E402 

6 

0.  1413E402 

0.9900E403 

0.2924E400 

0. 1499E402 

7 

0. 14nE+02 

0.9901E403 

0.2B9SE400 

0. 1498E402 

8 

0.  t414E402 

0.5S02E403 

0.2857E40O 

0, 1498E4C2 

9 

0. 1414E402 

0.5904E403 

0.2824E40O 

0,  i494E-^02 

10 

0. 1414E402 

Q.S90SE403 

0. 28225400 

0,1495E*02 

1 1 

0.  1414E»Q2 

a.sgo5E403 

0.28225400 

0. i4g5E«02 

VARIABLES  AT 

J  <  32 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0.  1412E4a2 

0.SB97E403 

0.2927E400 

0.  1499E402 

2 

0. 1412E+02 

0.5a97E403 

0.29275400 

0.  1499E^02 

3 

0.  1412E402 

0.Sa9aE403 

0.2929E400 

0.  1499E402 

4 

0. 1412E402 

0  SB9aE403 

0.29315400 

0.  1499E-t-02 

5 

0. 1413E402 

0.5899E4a3 

0. 2929E40O 

0. 1499E402 

6 

0. 1413E402 

o.saooE+os 

0.2922E400 

0.  1499E402 

7 

0.  1413E4-02 

0.S902E403 

0.2897E400 

0.  1498E402 

8 

0.  1414E4-02 

0.S904E403 

0.286BE400 

0. 1497E402 

9 

0. 1414E+02 

0.9905E403 

0.2839E400 

0.  14965402 

10 

0. 1414E402 

0.S9O7E403 

0.283SE400 

0. 149SE402 

1 1 

0. 1414E+02 

O.590TE+03 

0.2635E400 

0-  1495E402 

VARIABLES  AT 

0  •=  33 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

'413E+02 

0.9901 £403 

0.2926E400 

0  t499€+02 

2 

113E+02 

0.S901E403 

0.2926E400 

0. 1499E402 

Continued 


O.  lOOOE-fOl  0.23S9E-16  0.7000E+01  O.OOOOEtOO 

0.)OOOE'>'OI  Q.5700E-03  0  7000E+01  0.2000E+00 

O. 10OOE«0l  Q.9561E-02  0  7000E*01  0.4000E*00 

0.9999E«00  0.1437E-01  0.7000E'»01  0.6000E+00 

0.9999E'»00  a.1651E-01  0.7000E«01  O.aOOOE-^OO 

O. 999aE«00  0.1943E-01  0.7000E*01  O. 1000E+01 

0.999aE400  O.I933E*ai  0.70(X)E->01  O.  1200E+01 
0.999BE'EOO  O.20O5E-OI  0.7000E'>'01  O.  1400E401 
0.9999E400  0.1474E-0I  0.7000E*01  O  1600E+01 

O.  1OO0E+01  0.6657E-02  0.7000E«-01  O.  ISOOE^OI 

O  1000E40I  0.250€E-ie  0.7000E401  O  2000E40I 


U-C05INE  V-CDSINE  X  7 

O.  lOCKJEOI  O.OOOOE^QO  0.72SOE401  O.OOOOE400 
O.  lOOOEOI  0.40I1E-02  0.72S0E4ai  0.2000E400 

O. 100oe+01  0  659  IE -02  0.7250E+Q1  0.4000E+00 

0. tOOOE+OI  0  9B67E-02  0.7250E+01  0.6000E+00 
0.9999E+00  O  I108E-OI  0.72S0E4'0I  O.BOOOE+OO 
0.9999E400  O.I2B3E-ai  0.72S0E+01  O. lOOOE^OI 
0.9999E400  0.I266E-01  0.72S0E401  0.1200E401 

0.9999E400  0.I2G2E-01  0.7250E40I  O.MOOE+OI 

0.  lOOOE+OI  O.S771E-02  a.725aE401  0.I600E4-01 

O.  1000E40I  0.29a9E-02  0.72S0E4O1  O.  IBOOE-^OI 

O.  IOOOE401  O.OOOOE>00  0.7250E+0I  0.2000E401 


U-COSINE  V-COSTNE  X  i 

0.1000E*01  O.OOOOE400  0.7500E+01  O.OOOOE+OO 
O  1000E40I  0.3154E-a2  0.7500E4'01  0.20006400 
0.  1000E4-01  0.530aE-02  0.7500E401  0.4000E+00 
O. 1000E40I  □.7ai4E-02  0.7300E401  0.6000E400 
O. 10O0E40I  0.S753E-02  0.750OE401  0  8000E+00 
O.  100QE40I  O.99e3E-02  0.750OE401  0.  1000E401 
O. 10O0E40I  0.9946E-02  0.7500E401  O  1200E401 
0. 1000E40I  0.945SE-02  0.7500E*01  O  1400E401 
O.  1000E40I  0.6341E-02  0.750OE401  O.  1600E4O1 
O.IOOOE+OI  O  I824E-02  0.7500E+01  0.1B0OE*Ol 
O.  1000E»0I  0.1239E-16  O.750OE+O1  0.2CI00E+O1 


U-COSlNE 

V-COSINE 

X 

y 

0.  IOOOE401 

O.OOOOE4DO 

0.7750E401 

O.OOOOE+00 

0  I00OE+O1 

G.  I979E'02 

0.7750E401 

0.2000E400 

0,  1000E+01 

G  3293E'02 

0.7750E401 

0.4000E400 

0  IOQOE401 

0.4eOlE-O2 

0.775OT4O1 

0.B000E400 

0. IOOOE401 

0.5364E-02 

0.7750E4O1 

Q.8000E4OO 

0. IOOOE+01 

0.6012E'02 

0.77506401 

0. 1O00E401 

0. 1000E401 

0. B96SE'03 

0.7750E+01 

0  1200E401 

0. 1000E401 

0.5441E*02 

0.77SOE401 

0. 1400E401 

0.  1000E+01 

0. 3654E'03 

0.7750E+O1 

0. 1600E401 

O.  1000E401 

0. 1 13SE-02 

0.77S0E+O1 

0. 1800E401 

O.  1000E401 

O-.OOOOE+OO 

0.7750E4O1 

0.2000E401 

U-COSINE 

V-COSINE 

X 

V 

O.  1000E40I 

1  1995-  16 

0.a000E401 

0.Q0CX)E+OO 

0.  1000E40 

1979E-02 

O.B00OE4O1 

0.2000E+00 
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3 

'413E1'02 

0.5901E+03 

O.2928E-»'O0 

0. 1500E+O2 

4 

I413E4-02 

0.5900E+03 

0.2930E4-00 

0. 1500E^02 

5 

0.  14  13^4-02 

0.5900E+03 

0.2929E400 

0.  t500E«02 

6 

O.  I413E«^02 

0.S9OOE+03 

0. 2922E400 

0.  t499E4^02 

7 

O.  l413E4^a 

0.590QE+03 

0.  2898E4O0 

0.  l4daE402 

a 

0. 

0.590QE+03 

0,  2a87E-»00 

0.  Md6c402 

9 

O.  1413002 

0.5901E+03 

0.2840E4-00 

O. t4d4E402 

10 

0.  1413E+02 

0.5901E4^03 

0  2837E-«^O0 

O.  1494E4+02 

1  \ 

0.  1413E+02 

0.  5901E+O3 

0.2937E+00 

O.  t494E4+02 

VARIABLES  AT 

K  -  1 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0. 1oa5E+02 

0.53aiE+03 

0.75a5£+00 

0  *500E+02 

5 

0.  102SE+01 

0.53&2E+03 

0.7576E+00 

0.  1E00E-K>2 

9 

0. 1067E+01 

0.5443E+03 

0.7167E+00 

0. 15026+02 

13 

0. I336C+03 

0.5979E4-03 

0.S320E+OQ 

0. 1499E+02 

17 

0. 1329E+02 

0.57g7£*03 

0.4191E^OO 

0. 1499E+02 

21 

0.  1377E+03 

O.5a56E>03 

O.3S12E>00 

0.  1499E>02 

25 

0. 1401E+02 

O.5aa5E>03 

0.31 \aE*oo 

0.  1499E^02 

29 

0. 14 10E+02 

0.Sa96E+03 

0.2967e+00 

0. 1499E+02 

33 

0.  1413E+02 

0.S90tE+03 

0.2928£>OO 

0. 1499E+02 

VARIAetES  AT 

K  •  3 

J 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0. 102Se+02 

0.53aiE+03 

O  7Sa5E+O0 

0,  1500E+02 

5 

0. 1025E+02 

O.S3a2E>03 

0.7577E+00 

O. 1S00E+02 

9 

0. t06SE+02 

0.5440E+03 

0.7198E400 

0.  1&02E+02 

13 

0. 1237E+02 

0.5679E4>03 

O.S317E^OO 

0. 1499E+C2 

17 

0.13296+02 

0.5797E*03 

0.4ie5E+00 

0.  1499E+02 

21 

0.  1377E+02 

O.38O5E^O0 

0. 1499E*02 

25 

O.  1402E+02 

o.5aaeE4>c3 

0.3J08E*O0 

0. 1499E+02 

29 

0. 141 1E+02 

0  5a96E4+03 

0.2964E400 

0.  (499E«02 

33 

0. 14I3E+02 

0.S9O1E4-O3 

0.292&E-K>0 

0. 1300E+02 

l/ARIABLES  AT 

X  »  S 

0 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0. 1Q25E+02 

0.5381E-03 

0.'^59Se+00 

0- 1500E+02 

5 

0. 1025E+02 

0.5381E*r03 

0.7aB2E-O0 

O. 1500E+02 

9 

0.  I056E+02 

0.5426E^O3 

0.  7293E+00 

0.  1504E+02 

13 

0.  1238E+02 

0+58B1E>O3 

0.  9304E+00 

O. 1499E+02 

17 

0.  1331E+02 

0.S799E+03 

0.4  160E+00 

0.  1499€’»02 

21 

0. 1379E+02 

0.5859Ef03 

0  3475E+00 

0. 14996+02 

25 

0. 1403E+02 

0.5890E>03 

0  3060E+00 

0.  1499E+02 

29 

0. 1412E+02 

0.5898E+03 

0.2947E+00 

0. 14g9C+02 

33 

0. 1413E+02 

0.5900E*03 

0.  2929E-i'O0 

0, 15006+02 

VARIABLES  AT 

K  ■  7 

J 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0.  1024E-t-02 

0.538  lE-*’03 

0.75a6E+00 

0. 15O0E+O2 

5 

0.  1024E4+02 

0  53a0E+03 

0+7Sa7E+00 

0. 14996+02 

9 

0+  1039E4+02 

0.5399E+03 

0.7497E400 

0. 1506E+02 

13 

0.  1240E4-02 

0.5685E+03 

,3.9279E4-00 

0. 15006+02 

17 

0+  1333E4‘02 

0.5803E4'03 

■■  0.  1^30t400 

0.  14996+02 

2  1 

0+  1382E-402 

O.5863E4-03 

0.3429E+00 

0.  14996+02 

25 

0+  1410E+02 

0.3897E*03 

0. 29B3CtOO 

0.  1493E«^03 

29 

0+ 1413E+02 

O.SSOIE^OS 

0.2894E400 

0.  14936+02 

33 

0+  1413E'K>2 

0.5900E*03 

0.2898E-^O0 

0.  14936+02 

Continued 


O. 1000E+r  V 32936-02  0  8000E*01  0.4000E+00 

o  1000E+C  j.4aoi£-02  o  aoooE+01  o.eoooE+oo 

O.  1000E-»0  1  0.9364E-O2  O.BOOOE+OI  0.8000E*00 

O.IOOOE*Ot  0  60I2E-02  O.BOOOEtOI  O.10Q0E*0t 
0-1000E»Ot  0  596SE-01  O.BOOOE’OI  O.iaOOE+OI 

0.  1000E»OI  0.544IE-02  0.8000E-*01  O.  I400E*0I 

O.  iOaOE>OI  0.3a54E-02  O.BOOOE+OI  0.  I600E*OI 
O  lOOOE+01  0.lia5E-02  0.8000E+0<  0  iaooE*oi 

0  1000E+O1  0.61B6E-17  0.8000E+01  0  2000£+0» 


U-COSINE  V-CDSINE  X  V 

O  10006+0i  O.OOOOC+OO  O.OOOOE-00  O.OOOOE+00 
0. 1000E+0I  0.t209E-17  0  1000E-01  0  OOOOE+OO 
0. 1000E+01  0. OOOOE+OO  0  2000E+01  0. OOOOE+OO 
0,  lOOOE+01  0.  OOOOE+OO  0.  3000E+01  O. OOOOE+OO 
O.  •■OOOE+OI  0. OOOOE+OO  0.4000E+0t  0. OOOOE+OO 
0.1000E+OI  -0,1600E-15  O.5000E+0I  0. OOOOE+OO 
0.1000E+01  0. OOOOE+OO  0  6000E+01  0. OOOOE+OO 
O  1000E+01  0.2359E-16  0. 70006+01  0. OOOOE+OO 
O  1000E+01  0.tt96E'16  O.BOOOE+OI  O. OOOOE+OO 


U-COSINE  V-COSINE  X  7 

0.1000E*0i  O. OOOOE+OO  O. OOOOE+OO  0.2000E+00 
O. lOOOE+01  O.6I33E-03  0.1000E+OI  0.2000E+00 
0.999SE+00  O.I743e-01  0  2000E+01  0.2000E+00 
O  99B9E+00  0.472  IE-01  0.3000E+01  0.2500E+OQ 
0.99B8E+00  0.4969e-01  0.4000E+01  0.3000E+00 
0.9990E+00  0.4467E-01  0. 50OOE+O1  0.35006+00 
0  999eE+00  O.2939E-0I  O.BOOOE+Ot  0.4000E+00 
O.IOOOE+OI  0.9S61E-02  0.7000E+OI  O  4000E+00 
O.tOOOE+01  0.3293E-02  O.BOOOE+OI  0.4000E  +  00 


U-COSINE  V-C05INE  X  Y 

O.IOOOE+OI  O. OOOOE+OO  O. OOOOE+OO  0  4000E+00 
O.IOOOE+OI  O.I060E-02  O.  IOOOE+01  0.4000E+00 
O.9994E+0O  0.35BBE-01  O.ZOOOE+01  0.4000E+00 
0.9935E+00  0.9S02E-01  0.3000E+01  O.SOOOE+00 
0.9953E+00  0.973OE-01  0.4000E+01  0.6000E+00 
O. 9960E+00  0.89SBE-OI  0.5000E+01  O. 7000E+00 
0.9983E+00  0.57SBE-01  0.6000E+01  O.BOOOE+OO 
0.9999E+0O  0.  165IE-01  0.7000E+01  O.BOOOE+OO 
O.IOOOE+OI  0.5364E-02  O.BOOOE+OI  O.BOOOE+OO 


O-COSINE  Y-COSINE  X  Y 

O.IOOOE+OI  0. OOOOE+OO  0. OOOOE+OO  O.BOOOE+OO 
O.IOOOE+OI  0.1I62E-O2  0. lOOOE+01  0.6000E+QO 
0.99B4E+CI0  0.5664E-O1  0.2000E+OI  O.SOOOE+00 
0.9a96E+CO  0.1436E+OO  0.3000E+01  0.7500E+00 
0.98946+00  O.  1454E+0O  0.4000E+01  0.9000E+00 
0.9907E+00  O.  I360E+00  0.5000E+01  O.  10S0E+0I 
O.99B4E+00  0.aSI2E-01  O  S000E+O1  0.  120OE+0I 
O  9998E+00  O.  1933E-01  0.7000E+OI  O. 1200E+0( 
O.IOOOE+OI  0.5965E-02  O.BOOOE+OI  0. I200E+OI 
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Listing  &-3.  Concluded 


VARIABLES  AT  K  •  9 


0 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

V-COSINE 

X 

Y 

t 

0. 1024E+0a 

O.S3aiE«^03 

0.75876+00 

0- 15006+02 

0- lOOOEfOl 

0  00006*00 

O  OOOOE+00 

O.BOOOE+00 

s 

O.  102aE4'02 

o.saTSEi^oa 

0.7590E+O0 

0.  1499E+02 

O. lOOOE+01 

0.792BE-O3 

O. IOOOE+01 

O.BOOOE+00 

9 

0.  1010£‘*‘02 

0.5353E4>03 

0.7856E+00 

0. 1518E+02 

O.996SE+00 

0.8347E-O1 

0  2000E+01 

O.BOOOE+OO 

13 

0.  t244^*02 

0. 5693E+03 

0.52126+00 

0-  14976+02 

0.98136+00 

0. 19276+00 

0.3000E+01 

0. 10006+01 

17 

0. 1337E+Q2 

0. 5810E'^a3 

0.40236+00 

0.  14946+02 

O. 9809 E +00 

0. 19456+00 

0.4000E+01 

O. 1200E+OI 

It 

0.  I3a6£<t>02 

0.S87lE+0a 

o.3aoiE«co 

0.  1494E+02 

0.98236+00 

0. 18726+00 

0.5000E+01 

0. 14006+01 

as 

0. 1417E+02 

0.S9Ofl£+03 

0.27086*00 

0.  149  IE+02 

0. 9937E+00 

0. 1124E+00 

0  6000E+OI 

0. 16006+01 

29 

0. 14lS£<t>02 

0.S9O5E+03 

0.2788E+00 

0.  1494E+02 

0.99996+00 

0. 14746-01 

a.7000E+01 

Q. 16006+01 

33 

0-  14136+02 

0.59016+03 

0,28406+00 

0.  1494E+02 

O  lOOOE+OI 

0. 3654 E “02 

O.BOOOE+OI 

0. 16006+01 

variables  at 

K  ■  11 

PRESSURE 

temperature 

MACH  NUMBER 

TOTAL  PRESS 

U-CDSIME 

V-C05INE 

X 

V 

1 

0. ioj*E+oa 

0.5381E+03 

0,75876+00 

0,  1500E+02 

0. 10006+01 

0.00006*00 

O.OOOOE+00 

0. 1000E+01 

5 

0  1023E+02 

O.S378E+03 

0.73926+00 

O.  1499E+02 

0. 10006+01 

0.2414E-17 

O  lOOOE+01 

0. 1000E+01 

9 

0.9622E+01 

0.52806+03 

0. 82206+00 

0.  t499E+02 

O.9923E+0O 

0. 12406+00 

0  20006+01 

0.10006+01 

13 

0. 12S0E*O2 

0.57026+03 

0,50266+00 

0.  14856+02 

0,97016+00 

0.2425E+00 

0  3000E+01 

0. 12506+01 

17 

0. 1341E+02 

O.S817E+03 

0,39t7E+00 

0. 1490E+02 

0,97016+00 

0.2425E+00 

0  4000E+01 

0. lSOOE+01 

2’ 

0. 139aE+02 

0.58766+03 

0,3210E*00 

0.  1493E+Q2 

0,9701E+00 

0.2425E+00 

0. 5000E+01 

0. 1750E+01 

25 

0. 143aE+02 

0.S924E+03 

0.2S39E+00 

0.  I495E+02 

0  99236+00 

0, 1240E+00 

0.6000E+01 

0.2000E+01 

29 

0. 1416E+02 

0.S90aE+O3 

0.2790E+00 

0.  1495E+02 

0  1000E+01 

0.25066“1& 

G. 700OE+Q1 

G.2000E+01 

33 

0.  lAISE-i^Oa 

0.5901E+O3 

0.2837E+00 

0  I494E+02 

0  lOOOE+Ol 

0.6166E’ 17 

G. 80006+01 

G.2000E+01 
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Listing  B>4.  Grid  and  Initial  Condition  Generator  (3*D) 


1 

1  . 

PROGRAM  ICFILE 

2 

2. 

PARAMETER(JD  =  33,K0«  1  1  .L0  =  21 ) 

3 

3. 

DIMENSION  R( JD.KD.LO) .RU( JD.KD.LD).RV(00,KD, LD) 

4 

4. 

DIMENSION  RW( JD.KD.LD).E(JO,KD.LD) 

S 

5. 

D I MENS I ON  X{ JO . KD . LO ) . 7< OD , KO , t D ) . Z ( UD , KO . LD ) 

6 

6. 

DATA  G/1 .4/.NC1/0/ 

7 

7  . 

GM1-G- 1 . 

3 

a. 

aELX=a./32 

9 

c 

FORM  THE  'X'  GRID  ARRAY 

10 

9- 

DO  1  J-1.J0 

1  1 

10. 

□0  1  K>1.KD 

12 

1  1  . 

IF( J. EO. 1 )  THEM 

13 

12. 

X(J,K. 1 1 )-0. 

14 

13. 

ELSE 

15 

14. 

XtJ.K. 1 l)=X|J- 1 .K, 11)*DELX 

ie 

■15. 

END  IF 

17 

16.  1 

CONTINUE 

18 

C 

FORM  THE  'Y'  AND  'Z‘  GRID  ARRAYS 

19 

17. 

DO  2  J^l . JO 

20 

18. 

IF(X(d.KO. 1 1).L6.2. J  YO=1. 

21 

19. 

IF(X(J.KD. 1 n.GT.6. )  YQ=2. 

22 

20. 

IF<(X( J.KO. 1 1 ) .GT.2. ).AND.{X(J.KD.  11 ).LE .6.  ))  THEN 

23 

21  . 

YO* 1 .♦(X( J.KO,  1 1 )-a.  )-0.25 

24 

22. 

END  IF 

25 

23. 

0£LY»¥0/(K0-1) 

26 

24, 

Y(d.  1.  1O-0.O 

27 

25. 

2(d.  1.  in-o.o 

23 

26. 

DO  a  K=a.KD 

29 

27. 

Y{d.K.11)*YfJ.K-1,11 1+DELY 

30 

28. 

Z{J.K. 11 J*0.0 

31 

29.  2 

CONTINUE 

32 

C 

FORM  THE  ARRAYS  OF  NON-DIMENSIONAL  CONSERVATION  VARIABLES  CONSISTENT 

33 

C 

WITH  A  FHEE-STREAH  MACH  NUMBER  OF  0.29 

34 

30. 

FMACH-0.a9 

35 

31 . 

FACT«(1  ♦. 2*FMACH*«2) 

36 

32. 

PBAR.FACT*-( -3.5J/G 

37 

33. 

DO  1000  J- 1 . JO 

38 

34. 

DO  2000  K- 1 .KO 

39 

35. 

RIJ.K. 1 1 )»FACT«*( -2.5) 

40 

36. 

RU( d.K. 1 1 )=R( J.K. 1 1 )-FMACH-SORT( 1./FACT ) 

41 

37. 

RV(  J.K.  1  1  )=*0. 

42 

3S. 

.  RW(  J.K.  1  t)=0. 

43 

39. 

E(J.K, 1 1 )=PBAH/GM1+.5«( RU( J.K, 1 1 ) • *2 )/H( J , K , 1 1) 

44 

40  .  2000  CONTINUE 

45 

41.  1000  CONTINUE 

46 

C 

EXTRAPOLATE  THE  GRID  S  CONSERVATION  VARIABLES  INTO  THE  '2'  PLANE 

47 

42. 

0ELZ=0.25 

48 

43. 

00  100  L==12,21 

49 

44. 

00  100  J>  1  , JO 

50 

45. 

DO  1O0  K= 1 .KO 

SI 

46. 

M=22-L 

52 

47. 

X{J.K,L)=X( J.K.  1  1  ) 

53 

48. 

X( J.K.M)=X(J.K,  I  1 ) 

54 

49. 

Y(J,K.L)-Y< J.K. 11) 

55 

50. 

Y(J.K.M)=Y(J.K.1t) 

56 

51. 

Z( J.K,L)=Z(J.K. 1 1)+0ELZ»(L- 11 ) 

57 

52. 

21 J.K.M)=-2(J,K.L) 

58 

53. 

R( J.K.L)=Rt J.K. 1 1) 
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Listing 

B-4.  Concluded 

S9 

54. 

n( 1 1 ) 

60 

55. 

BU(J.K.L)»RUt J.K. 1 1 ) 

El 

56. 

RU(J.K.H)-RU( J.K, 1 1 ) 

62 

57. 

RV(d,K,L)»HU(a.K, 11) 

63 

56. 

RV{d.K,M):RV(ti.K.  1  1  ) 

64 

59 

RV«d.K,L)»HW{d.K.  1  1  ) 

65 

60. 

RW<O.K,M)<RW( J.K. 1 1 ) 

66 

61  • 

E(d.K.L)»£(d,K. 1 1 ) 

67 

62. 

e(J.K.M)sEtJ.K,  11) 

66 

63.  100 

CONTINUE 

69 

64  . 

NCI-0 

70 

65. 

WRITE(30)NC1 .G 

71 

66. 

WRITE(20JX.7,Z 

72 

67. 

WHITE(20)R,RU.RV.RM,E 

73 

66. 

STOP 

74 

89. 

ENO 
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Listing  B>5.  Execution  and  Input  File  (3-D) 


JM  Owrr»MMMl.»l.?MW914l.'eL2  V.MJSDLESTCH' ,NSQCLMS*Z< 
V/>  PTMLCueL*(l<t)«CLlM»>X.TUS«<>B},MMMI>*>000000«.nrrv>9. 

:  UKll<«12Stl<MnirVAlZHl 

/caouTE  MiNr  i*ma 
/XMwum  Roan>0 

ft* 


tt  C3CC  CIMfy 
/y^VSIH  D»  < 

dtsuamr  Fcimt)  holo  MoriFVMtaMi) 
ttimir  DO  «.cct>«usia«fiiM 

JO».  JN««12M1T.T>QM.PVL>  IMMM. 

«CC0Wr,AC«7«MW13.Uf-MUHl. 

FETCH,  BH-FT«e.  Bf  -  HI,  a 

nxr-'BM'HieMt.Tiiic.icFiijc.sifp***' . 

crr.t**. 

fft5KMC,M>fT»4,ar«m,oc>«T,A 

TExr>'DCN-ftt»ai.nixc3,ot/TFxix,&iap*Mi' . 

ttor 

tt  DD  D6H>AlS«l.KNO«IMI.etm.(Mie3B),BIta>MI 
DD  X 
/COT 

tt  n  * 


JWlW-33,  KIWM-l 

nsF'tB.a,  racFii* 

i#9Ca«t,  incnn 

0IS4H 

OTCNl«C.«,  PCOtWM 

rropu 

IIWI9C 

BOtt 

mrrsco 

JKLFI(l,l,l>«l«33,tr 

JKLPICl,3,tr*l.<l.t*, 

KND 


Taem-t##., 

iiTKnrr*!, 

0IS4*«.3«, 

PcatWM>t«.«, 


UlMOSt. 


tMUlSCt3)< 


JLXIC(11<1, 

JKLOUai'B, 

AbOUXll-l. 

JlXM(a]«33j 

jiaou<ft)«3. 

JLLOUta)*!. 

Ncaca-a, 

KLlWdl*!. 

KJlOUUI't, 

nLoucii't. 

luuwiai*!. 

KUOUlIXt, 

NiJKa*i, 

uirccixi. 

UIOWXIXI. 

tAoudxs, 

LLiMcaxn. 

t.Jtoy(i)«x, 

tjaowdxa. 


jict^x(i.a,i)-i,is,x. 


jrypKtxa,  jfXGHii>*t, 

jnioHcxxi*, 

.714C8S7,  T|7rj(t>>X.«, 

J7VK(3>*t,  JSlaill)— 1. 

JlMIOHiaxW. 

.•7BK,  Tcnajia>-x.«r 


crvac<i)>M, 

CMIBHIlXXa. 

KiMiwaxn# 

ciMigH(a)«33. 

lOHieHdxix, 

LTTKdXM. 

UHIWIIXM, 

umiaHxtxta# 

LTVFC(31>M. 

UHXW(SX»« 

UMiomaxit. 


KBiantixi, 


<nian(a)*-i. 


dlOMCl)*!. 


UZaMlD— X. 


xKMBd.txa. 
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Listing  6*6.  Diverging  Nozzle  Output  (3-D) 


MAUCLIST  INPUTS. 


Drs2 

0  OOOOOOE+00 

IFXPLT 

a 

0 

J  NVISC 

=  0 

o 

0 

DtSA 

0  2QQOOOi*CO 

IFXPRT 

m 

1 

LAMtN 

►  0 

0 

0 

DTCAP 

0  SOOOOOE'^OI 

IVAROT 

m 

2 

GAMMA 

0  1A0000E+01 

UMAX 

« 

33 

PCOMAX 

0.  100000E-»02 

KMAX 

i  1 

PR 

0  720000E«00 

(.MAX 

a 

21 

PREP 

0. 190000E+02 

L2PLOT 

0 

PRT 

0 .  gooocx>E  ♦oo 

nbcseg 

a 

0 

RE 

O.OOOOOOE^OO 

NC 

a 

- 1 

5T0PL2 

0. 100000E‘19 

NMAX 

• 

2SOO 

TREPR 

0.  100000E>03 

NP 

m 

2500 

TSUTH 

0.  19a600E4-03 

NPSEG 

m 

1 

VRAT 

-0  «666S7E-fOO 

NSPRT 

■ 

10 

NUMOT 

• 

0 

NAMELIST  PPTScO. 

JA  UB 

US 

JKLPI 

KA  K8  KS 

LA 

LB 

LS 

IPORD 

J  K 

1  1  33 

1 

f  11  1 

1 

21 

•0 

2  \ 

Listing  B-6.  Continued 

NAMELIST  BQUMOS. 


USEG 

JLINE 

UK  LOW 

UKHCGH 

ULLOV 

«. 

r 

X 

i 

JfVPE 

JSIGM 

PRESSU 

TEMPJ 

1 

1 

2 

10 

2 

20 

0 

1 

0  7143B6i^OO 

0. 

iooooog<»oi 

2 

33 

2 

10 

2 

20 

0 

-  1 

0  6T2d50E^OO 

0 

tOOOOOB^OI 

KSEG 

KLINE 

KJLOV 

KUHIGH 

KLLOW 

KLHIGK 

KTVPE 

KSIGN 

PRES5K 

tempk 

1 

1 

\ 

33 

t 

31 

50 

1 

0  OOOOOOE+00 

0 

OOOOO0E-*0O 

3 

1  1 

1 

33 

1 

31 

50 

•  1 

O.OOOOOOE^OO 

0 

000000^*00 

LSEG 

LLINE 

LOLOW 

LUHIGH 

LKLOV 

lkhigh 

LTVPE 

LSIGN 

PRESSL 

TEMPL 

1 

1 

1 

33 

2 

10 

50 

1 

0  000000£+00 

0 

00OODO£*OO 

2 

21 

\ 

33 

2 

10 

50 

'  1 

0  ooooooe-^oo 

0 

OOOOQOE-t-OO 

Listing  B-6.  Continued 


GRID  PATCHES 


^I'PATCHES 


minimum 

J  K  L 


MAXIMUM 
U  K  L 


K-PATCHES 


MINIMUM 
0  K 


MA;t  IMUM 
J  K  L 


L-PATCHES 


MINIMUM 
J  K  L 


MAX  I MUM 
J  K  L 


89 


Lisling  6-6.  Continued 


vC' 

o 


COUNT 

01 

L3  RE630UAL 

MASS  flux 

HUMEN1UM  FLUXES 

ENERGY  FLUX 

MAX  PERCENT 

MAX 

LOCATION 

X 

V 

Z 

VARIATION 

J 

K 

1 

10 

O.BOOOE+01 

0  23a6E-03 

-0 

6006E-02 

0. t05SF-02 

0 

fi8fifiE-OI 

-0. 10836^00 

•0 

80726  02 

0.444 IE+01 

9 

10 

20 

20 

o.soooemm 

O. I759fc-n3 

0 

4607E-02 

0.93136-02 

O 

5360E-02 

0.2737Et00 

0 

6980E-03 

0.327 lE+01 

32 

lO 

20 

30 

0. 50006^01 

0  m6E-03 

0 

6O96E-02 

0.  ISlif-OI 

0 

18836-01 

0  IIGGE+OI 

0 

B797C  02 

0.2141E+01 

2 

2 

20 

40 

□  5000C401 

0  6372E-04 

0 

1197E-03 

0  56626-02 

0 

84566-02 

-0  75a9£»00 

0 

4283E-03 

0.  I219E401 

32 

10 

2 

SO 

O  &OOOE«Ol 

0  B934F-04 

•0 

31796-02 

-O  1075E-03 

-O 

1059b -03 

0.111 1C*00 

-0 

4197602 

0.  1363E+01 

32 

10 

20 

fiO 

0  5000EI01 

0  5369E  04 

0 

200BE-02 

O  29926-03 

-0 

1296E-02 

-0  253564^00 

-0 

2545F-n2 

0.70006400 

9 

10 

20 

70 

0  5000l«01 

0  261fiF-04 

-0 

I574E'03 

O  29/26-04 

O 

16386-02 

-0.82686-01 

0 

59216-04 

0.31356400 

32 

9 

i 

00 

0.5000E«01 

0  2495E-04 

0 

5143E'03 

O  36006-07 

0 

3S47F-02 

0  16316400 

o 

90U8E  03 

0.  1065E4OO 

2 

2 

20 

90 

0  SOOOE^OI 

0  1<»;9E-04 

0 

1659E'03 

0. 29856-02 

0 

3353C  02 

•0. 1203E*00 

0 

4313E-03 

0.2209E400 

32 

10 

2 

lOO 

□.SOOOE«Ot 

0. 1fi03E-04 

-0 

44f5E*03 

0.  19446-02 

0 

16SOE-02 

-0.4301E -01 

•0 

42396  03 

0.3214E400 

32 

10 

2 

1 10 

0  SOOOEtOl 

0  I773E-04 

•0 

6246E-03 

O  13696-02 

0 

9373E-03 

-0  30766-01 

-0 

R83AF-03 

0.26696+00 

9 

10 

20 

170 

0.5000E*01 

0  1360F-04 

-0 

40646-03 

O  14566-02 

0 

13l8b-02 

-0  52386  01 

0 

3863E ‘03 

O.2O06E4OO 

g 

10 

2 

130 

0.&OOOE«Ot 

0  lOaSE  04 

0 

1971E-03 

O.  16246-02 

0 

14096-02 

0  969fiE-01 

-0 

98 25 b- 04 

0.  I3BSE4O0 

9 

10 

20 

140 

O.SOOOE«Ol 

0  9721E*05 

-0 

1&a9E«03 

O.  15516-02 

0 

125SE -02 

-0  1403C01 

-0 

49616-04 

0  11676400 

32 

2 

20 

ISO 

0  5000E«01 

0  95276-05 

■0 

20666*03 

O. 13466-07 

0 

1 1R9F -02 

-0  4127E-01 

-0 

I3CJE  03 

0.  I256E»00 

9 

10 

? 

160 

0  5000E«01 

0  9o52E-nh 

-o 

3577E-03 

O  1 1SIC  02 

0 

10256  02 

-0  33026-01 

-0 

2 14flF-03 

0  I47&E400 

9 

10 

20 

170 

0  5000F*Ot 

0  9406F'05 

-0 

2573E-Oa 

O.  10286-02 

o 

84666-03 

-0.92 ldE02 

0 

22046  03 

0.  146BE+00 

9 

10 

2 

lao 

O  SOOOEiOt 

0  B67BC  05 

■0. 

22076-03 

O  97216-03 

0 

7932E-03 

-0. 15676-01 

-0 

1  /6  1E-r)3 

O.  131 1E400 

9 

10 

20 

190 

0  SOOOE^OI 

O  SC19E-0& 

-0 

18736-03 

0.924/6-03 

0 

7539E-03 

-0  1732E-01 

•0 

137  IE-03 

O  11786400 

9 

10 

2o 

200 

0  SOOOE«-Ot 

0  7491E-05 

0. 

17466-03 

0  8S€6£-03 

0 

705 IE  03 

-0  69746-02 

-0 

1269603 

O  1  1  1  lEiOO 

9 

10 

? 

210 

0. 5000E«01 

0  ;i03k-0& 

*0 

1736E-03 

0  7799E-OJ 

0 

06196-03 

-0.29886-01 

•0 

1323E-03 

0  10086+00 

9 

10 

20 

220 

0.5000E401 

0  6B63E-0& 

*0 

17146-03 

0.70966-03 

0 

57RRE-03 

•0  40806-01 

•0 

13536-03 

0.  10746  +  00 

9 

10 

20 

230 

0.5000E«01 

0.<i424£-0S 

-0. 

163SE-03 

O.eSUfiC  03 

0 

5063C  03 

0.4124E-02 

•0 

1209E-03 

0.  1031E+00 

9 

10 

2 

240 

O.SOOOEi>01 

0  fil5l6-05 

-0 

151BE-03 

0.6037E-03 

0 

49036-03 

-0.7 195E-02 

•0 

1  1916  03 

0.96406-01 

9 

10 

20 

2S0 

O.SOOOEtOI 

0.576  1C  05 

0 

14046-03 

O.S620E-03 

0 

4594E-03 

-0.45946-01 

-0 

IO86F-03 

0.9068E-01 

9 

10 

30 

260 

O.SOOOE«Ol 

0  5461E-05 

'0 

1320E-03 

0.5208F -03 

0 

4034E-03 

-0.2B7$E-0l 

•0 

10206  03 

0  8623E-01 

9 

10 

30 

270 

0  SOOOEtOI 

0  5200E  05 

0. 

12586-03 

0  4B02E-03 

0 

38006-03 

0  11056-01 

•0 

98146-04 

0.82206-01 

9 

10 

70 

260 

0  500UE'*01 

0.49blE-05 

-0. 

1 197E-03 

0.4436E03 

0. 

35B2E-03 

-0. 1BS66-01 

■0 

94176-04 

0  78406-01 

9 

10 

20 

290 

0.5000t»01 

0  4a21E-05 

-0 

1  1316-03 

0.41OSE-03 

0 

31176-03 

-0.5827fe-01 

B91  /E-04 

0.74696-01 

9 

lO 

70 

300 

O.SOOOE^OI 

0.4544E  05 

0. 

10636-03 

0  36056-03 

0. 

29266-03 

-0  13976-01 

-0 

8374F-04 

0.7O56E '01 

9 

10 

20 

3  10 

O.SOOOE^OI 

0  4397E-05 

-0 

g98€E-04 

0.35386-03 

o 

28766-03 

0  16036-01 

0 

78526  04 

0  66436-01 

9 

10 

20 

330 

O.SOOOE^OI 

0  4116E-05 

-0 

9394E-04 

0  32896-03 

0 

24RB6-03 

-0  29B2E-01 

-0 

/386b -04 

0  e302E'0l 

9 

10 

70 

330 

0  S000E4C1 

0.  381 lE-ns 

-0 

8863E-04 

0.30496-03 

0 

22076-03 

■0  74026-01 

-0 

69866-04 

0  59816-01 

9 

u> 

20 

340 

0,5000E«01 

0  36nAC'05 

-0. 

83G9E-04 

O.7B3O6-03 

0 

2264E  -03 

0.66356-02 

'0 

66166  04 

0.5642E-01 

9 

10 

SO 

3S0 

0  5000E»01 

0.3437E-05 

-0 

78666-04 

0.26356-03 

0 

20686*03 

0.21076-01 

-0 

6240E-04 

0.53376-01 

9 

10 

30 

360 

O.SOOQE^OI 

0  3735E-05 

-0 

74  196-04 

0-24516-03 

0 

17386 -03 

-0  5339E  01 

0 

58/ 16  04 

0.5060E-01 

9 

10 

20 

370 

0.5000E«01 

0.3141C05 

69636-04 

0.22786  03 

0 

16BBE-03 

-0  92366-01 

-0 

55336-04 

0  47646-01 

9 

iO 

20 

360 

q.SQOOE^OI 

0  2971F-05 

*0 

€5716-04 

0.21236-03 

n. 

1679E-03 

0  42516  01 

0 

52106*04 

0.44876-01 

9 

10 

7 

390 

0  SOOOE^OI 

0. 2S00C  *05 

•0 

61796-04 

0.  19796-03 

0 

14736-03 

0.  16016-01 

-0 

489RE-04 

0.435lb-01 

9 

10 

20 

400 

0  5O0OE«O1 

0  2846F-05 

•0 

98176-04 

O  18446-03 

0 

1348E-03 

-0,96656-01 

-0 

46176-04 

0  40096-01 

9 

10 

70 

4  10 

O.SOOOE^OI 

0. 2737E-05 

■0 

54626-04 

O.  17186-03 

o 

12B6E-03 

-0  9517E-01 

0 

43596-04 

O  3771E-01 

9 

10 

20 

420 

O.SOOOE-fOl 

n  2;3gE-ob 

-0 

51546-04 

0. 16016-03 

0 

11566-03 

0  02576-01 

-0 

4 1006  04 

0  3567E-0I 

9 

10 

2 

430 

0  5000E«01 

0.2634E-05 

-0 

4B41E-04 

0  14946-03 

0 

11226-03 

-O  75076-02 

•o 

3S50fe -04 

O  3363E-01 

9 

10 

20 

440 

0  500QE«01 

0.2504605 

-0 

45566-04 

O  13976-03 

0 

10926  03 

-0  17856^00 

-0 

3626E-04 

O  31556-01 

9 

10 

20 

4S0 

0.5000E<f01 

0  2513E-05 

-0 

42686-04 

0.  13046-03 

0 

89SGF-04 

-0.61816-02 

-0 

341lik-04 

0.2981E-0I 

9 

10 

20 

460 

0  5000E+01 

0.3408E-05 

-0 

4029E’04 

0. 12146-03 

0 

B232E-04 

0  96256-01 

-0 

3212F-04 

0.2ai9E-0l 

9 

10 

2 

470 

0  5000C+01 

0. 2336E-05 

-0 

370BE-O4 

0.  11396-03 

0 

9227E-04 

-0.52056-01 

0 

30206  04 

0.2639E-01 

9 

10 

20 

480 

0  5000E401 

0.22S0E-a5 

-0 

3583E-04 

0. 10646-03 

0 

8205E-04 

-0  45456^00 

•0 

2B41b*04 

0.25036-01 

29 

9 

20 

490 

0  5000E+0i 

0. 2157E-05 

■0 

33496-04 

0.99286-04 

0 

62056-04 

0.28626+00 

-0 

2672F-04 

0  2633E-OI 

28 

3 

20 

500 

0  5000£*01 

0.2124E-05 

-o 

3UBE-04 

0.92586-04 

0 

65176-04 

0  757OE-01 

0 

2515604 

O  2335E-01 

26 

3 

20 

510 

0  5000E-»01 

0.3059F-05 

-0 

29606-04 

O.  86766-04 

0 

7113E-04 

-0. 13576+00 

•0 

2J(>4b-U4 

0  2134E-OI 

28 

9 

20 

520 

0  5000E*^01 

0  2046E  05 

-0 

2779E-04 

O  B13IE  04 

0 

59356-04 

0.B4S9E+00 

-0 

22I9E-04 

O  2185E-01 

29 

9 

1 

530 

0  SOOOE^OI 

0.2U47£-05 

•0 

2612E-04 

0.  75996-04 

0. 

49U0E-04 

0-367ie+00 

•0 

20876  04 

0  24206-01 

27 

9 

1 

540 

0.5000E«01 

0.2036E-05 

0 

2459E-04 

O  7098E-04 

0 

49786-04 

0.32876-01 

•0 

19686-04 

O  2S456-OI 

29 

9 

1 

5S0 

0  5000E4>01 

0. 205TE-05 

-0 

2309E-04 

0.8G39E-04 

0, 

4990E -04 

-0. 37916+00 

•0 

18476-04 

O  2796E-OI 

27 

9 

1 

560 

0  5000E40I 

0.2061E-05 

-0 

21666-04 

O  82316-04 

0 

40236-04 

0  66236-01 

■0 

1731E-04 

0.26396-01 

2B 

3 

1 

570 

0  5000E*01 

0.  2072E-0S 

-0 

20386-04 

0.5B4/E-04 

0. 

412SE-04 

0.26256+00 

■0 

1630E  04 

O.27I4E-01 

27 

9 

1 

> 

m 

O 

n 

u 

33 

I 

00 

ro 
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VO 


9B9  O.9OO0E«Q1  O  20G4E -05  O  tyi7C-04  0.54S3E‘04  O. 

590  O.5O00E«0l  0.2053E-0&  -0. W9aE'04  0.5090e-04  0. 

600  0.5Q00E«0I  0.2024E-OS  -0.I666E-04  0.47966-04  O 

610  0  50006^01  0.20ME-05  0.15866-04  0  4506E*04  O 

620  050006^01  0.19686-05  -0  I492E-04  0.4t95E-04  O. 

630  0.5000E+01  0.1972C‘05  -0  1401E-04  0.39196-04  O. 

640  0,50006^01  0.  1936E-05  -0. I3I6E'04  0.369fiE-O4  0. 

650  0.5Q0OE4OI  0.19516-05  -0  1236E-04  O  3477E-04  0. 

600  O.SOOOE^OI  0. 1939E«05  0.11626-04  03240E-04  0. 

670  0  SDOOEi'OI  0.19666-05  -0  10926-04  0.3025E-04  O. 

680  O  5O0O6«OI  0.19676-05  -0  10246-04  0.28496-04  O. 

690  0.50006»0l  0  20016-05  -O  9606E-05  0. 26896*04  O. 

700  0.5000E«^01  0.19986-05  -0  9049E-05  0.3S12E-O4  O 

710  0  500064^01  0.20276-05  -0.85036-05  0  23336  04  O. 
720  0  50C0E»01  0  2Q18E-05  -O  79596-05  0.2195E-04  O. 

730  0. 50006 «^01  0  20306  05  -0.74766 -OS  0.20B66-04  O. 
740  0  50006^01  0.2019E-0S  -O  7042E-05  0.19496-04  O. 

750  0.50006*01  0 . 20 196 -05  -0 .66 l 2E -05  0.18006-04  O 

760  0.50006*01  02011605  0. 61946-05  0.16966-04  O. 

770  0  5000E*01  0.2009605  -0  58166-05  0.161BE-04  O. 

780  0  50006*01  0.20086-05  -0  54726-05  0.15136*04  O 

790  O.b000E-*O1  O  20096-05  -0.51406-05  0  13946-04  O 

800  0  50006*01  0.20226-05  -0  4B23E-05  0  13106-04  O 

810  0.50006*01  0  20356-05  -0.4517E-QS  0  12536-04  O. 

820  0.50006*01  O.3047E-Q5  -Q. 42516-05  0  11796-04  O. 

830  0.50006*01  0.20476-05  -0.40096-05  0.1083E-04  0 

840  O.SOOOE*Ol  O  20736-05  0.37526-OS  0.10086-04  0 

aSO  0  50006*01  0  30676-05  -0  35066  03  0.96986-05  O 

860  0.50006*01  0.2091E-05  0.33066-05  092196-05  O 

870  O.bOO0E*01  0.20786*05  *0.31206-05  0.84096-05  -O 

880  O  50006*01  0-20996*05  -0  29166-05  0.77506-05  0 

890  0-50006*01  0.2081E05  0.2725E-OS  0.7514E-05  O 

900  0.50006*01  0.21046-05  -0  2566E-0S  0  72t0E-05  0 

910  0.50006*01  0.20856-05  -0.24256-05  0.65426-09  *0. 

920  0.50006*01  0  2M06-05  -0-3271E-05  0.59896*05  O. 

930  0.50006*01  0.30956-05  -02119E-05  0.56036-05  O 

940  0.50006*01  0.2123E-05  -0.19916-05  0.96366*05  O. 

950  0  5000E*01  0.31136-09  -0  18866-05  0.91236-05  -O 

960  O  50006*01  0.2t40£-05  -Q  17716-05  0.4597E-05  O 

970  0  50006*01  0  31336-05  -0.16456-05  0.44496-05  O 

980  0  5000E*01  0.31586-05  -0  15436-05  0  44156-05  0 

990  0  50006*01  0  2152E-05  0.14686-05  0  4036C'05  0 

1000  0.5000E*0i  0  21716-05  -0.13806-05  0  3530E-05  -0 

10IO  0.50006*01  O  31666-05  -0  12776*05  0.33965-05  0. 

1020  0.50006*01  0.21816-05  -0.1197605  0  3464E-05  O. 

1030  0.50006*01  0.31806-09  -O  11416-05  0.3192E-05  -O. 

1040  0.50006*01  0.31886*05  *0  10766-05  0.27136-05  -O. 

1050  0.50006*01  0.2193E-05  -O  99356-08  0.25826-05  0 

1060  0  5000E*01  0.3198E  05  0.9267E-06  0.27066-05  O. 

1070  0  50006*01  0.32086-05  -O  88416-06  0.35386*05  '0 

1080  0  50006*01  0.2206E-05  -0.84006-06  0.21056*05  -O 

1090  0.5000E*0I  0  2227E-OS  -0.77446-06  0  19436*05  0. 

1100  0.5000E*01  0  23236-05  -0.7159E-06  0  20976-05  O 

1110  0.50006*01  0.3246E-0S  -0  66466-06  0  2038E*05  -O 
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0.3047E-OI 

26 

3 

6 

O.  296 1E-OI 

27 

9 

6 

0  29725-01 

26 

3 

6 

0  29605-01 

27 

9 

6 

0  26475-01 

26 

3 

6 

0  2947E-01 

27 

9 

11 

0  273BE-01 

28 

9 

16 

0  29B4E'0l 

27 

3 

18 

0  2974E-01 

78 

9 

16 

0.3109E-01 

27 

3 

16 

O  3  14  15-01 

2B 

9 

16 

0  31/55  01 

27 

3 

16 

0.32705-01 

28 

9 

16 

D.3197E-01 

37 

3 

16 

0  33115-01 

28 

9 

16 

0.3147E-01 

27 

3 

16 

0  33045-01 

2B 

9 

16 

0  30395-01 

27 

3 

16 

0.3203E-O1 

28 

9 

16 

0.28975-01 

26 

3 

11 

0.3063b-01 

25 

3 

16 

0  3044E-01 

26 

3 

6 

0  29755-01 

27 

9 

6 

0  32675-01 

26 

3 

6 

0  32895-01 

27 

9 

6 

0.344OE-O1 

26 

3 

6 

0.3520E -01 

27 

9 

6 

0  3562E-01 

26 

3 

6 

0  3704E-01 

27 

9 

fl 

0  3629E-01 

26 

3 

6 

0  37776-01 

27 

9 

6 

0.3613E-01 

26 

3 

6 

0  37845-01 

37 

9 

8 

0. 3519E-01 

26 

3 

6 

0  3666E-01 

27 

9 

6 

0.  3329E-01 

26 

3 

6 

0  3475E-01 

77 

9 

6 

0.330IE-01 

28 

9 

16 

0.3199E-0I 

27 

3 

16 

0.3645E-01 

28 

9 

16 

0.34  14b-01 

27 

3 

16 

0  3967E-01 

28 

9 

18 

0.378SE-01 

26 

3 

IS 

0  4215E-01 

28 

9 

15 

0  4O41E-0I 

26 

3 

15 

0  4432E-01 

28 

9 

15 

0.41B9E-0I 

26 

3 

15 

O  4479E-01 

28 

9 

15 

0  4149E-01 

26 

3 

15 

0.4395E-01 

2B 

9 

15 

0  39875-01 

26 

3 

15 

0  4094E-0I 

2B 

9 

IS 

0.36635-01 

26 

3 

18 

0.3666E-01 

35 

3 

IS 

0.3758E-01 

28 

9 

7 
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Listing  &‘6.  Continued 


1900  0  QOOOE+01  0.3d90C'O5  -0.e33OC'Oe  0.21O6e-O6  •0.629OE‘ 
1910  O.SOOOE-fOl  0.3509E-0fl  -0  2070E  07  *0.  164SE'06  -0.7fia4E- 
1920  O.SOOOE+01  0.3590E-09  0966OE-O9  -0.2025E-06  0.&437E 
1930  O  5000E«^01  0  3593E‘05  0  140SE-07  0.16B66-06  0.6275E' 
1940  O.SOOOEtOl  O  369SE-05  ~O.3081E-Od  0.2479E-06  -0.4S4IE- 
1950  O.SOOOE^OI  0  3669C‘0a  -0  2090e-07  -O. 1164E-06  -O.A0a4E- 
1960  O.SOOOEtOI  0.3B03E>09  -0.12O7E-O6  0  2407E-06  0.3S56E- 
1970  O.SOOOE^OI  0  3eOOE-OS  O. 1475E-07  O.t142E*06  O  92A0E- 
1960  O.SOOOE+01  0.3911C-05  0. lAdAE-OB  0.273eE'06  '0.2S04E 
1990  0.6000E«OI  0.3926E-OS  *0  199SE~07  -O  6927E'07  -O  9711E- 
2000  O  9O0OE*01  0.4022E-05  '0.4350E-08  ‘Q.26SfiE-O0  O. U44E‘ 
2010  0  5000£<^01  0.407ie-06  O  14dGE-07  0.5295E-07  O  9fi3l£ 
2020  O.SOOOE^OI  04140E‘06  O  5707E-OB  O. 2892E-06  -0.3041E 
2030  O  500054^01  0.4226fc-0S  -0  17I9E  07  O  iSTBE  Od  O  1003E 
2040  0  SOOOE-t^Ot  0.4271E>09  -0. 64996  06  -0  2737E-06  -0  81B9fe' 
2090  0  SOOOE-^OI  O  43S9E-0S  O  1496E'07  -Q  13646-07  0.9905E 
2060  0  SOOOE^OI  0  4419E-0S  0  6e69E‘OB  O  29356-06  O  1942E 
2070  0.5000E401  0.4SS6E-05  -0  1307E-07  0.6321E-O7  -0.9614E 
3060  0  aOOOE^OI  0.4590E  OS  -0  12646-07  -O  2649E-06  -0.3H7E 
2090  0.50006*01  0.47266-09  0  1406E-07  -0.62036-07  O  9462E 
2100  050006*01  047656-05  0.I167E‘07  0.2B43C-06  04126C 
2110  0.50006*01  0.49016-05  -069566-06  0.12406-06  -0.9074E 
2120  0  50006*01  0  50036  05  -0  15626-07  -0.24256-06  -0.53136 
2130  O  50006*01  0.50846-05  O  11056-07  -0  14416-06  0  89446 
2140  0.5000E*01  0.9241E-0S  O.1566E-07  0.2S77E-0$  0.61876 
2150  0.50006*01  0.52846-05  -0.62046*06  0.16516-06  -O.Y8736 
2160  060006*01  0.54896-05  -O  I662E-07  -O  21076-06  -0.7247E 
2170  0.50006*01  O.SSlOE-05  058546-08  -0.19406*06  0.7090E 
2180  0.50006*01  O.S744E-OS  0.20256*07  0.21346-08  0.79696 
2190  0  50006*01  0.5770E-05  -0.4163E-06  0.2434E-06  *0  62666 
2200  O.SOOOE*01  0.6001E*05  -0  1620E-07  -0.16976*08  066076 
2210  0.50006*01  O  6O67E-05  0  7462E-09  -0.23096*08  0  5l69E 
2220  0.50006*01  0.62626*05  0.23036*07  0.15876-06  0.94556 
2230  0.50006*01  0.63996  05  -O  39536-09  0.29126*06  -0.43456 
2240  0.50006*01  O.6533E-05  -0  1700E-07  *0. H53C-06  -O  99626 
2250  O. 50006*01  0.67596-05  *0  14956*06  -0.25966-06  0.2996E 
2260  0.5000E*01  0  66266-05  O  2I46E-07  0  96476-07  O  I04IC 
2270  0.50006*01  0.713lf-05  0  6709E-08  O  31756-06  -020616 
2280  0.50006*01  0.7I54E-05  *0  19636-07  -0.41496*07  -0.10716 
2290  0.50006*01  0.7524E-05  -0  76066-09  •0.2650E*06  0  68826 
2300  0.50006*01  07531605  0.16236-07  04567E-O7  O. 10736 
2310  0  50006*01  0.79136-05  0  14596-07  0.32016-06  O  47946 
2320  0.50006*01  0.79826-05  *0.21276*07  0.45756-07  0  11036 
2330  0  50006*01  O  63026-05  -O  16036*06  -O  29696-06  -0.16636 
2340  050006*01  0.84466-05  0.13236-07  -079356-06  0.10466 
2350  0.50006*01  0.67026-05  0.17936*07  0.31196-06  0.30296 
2360  0  50006*01  0.69776-05  -0  1SB5E-07  0  12736-06  *0.10716 
2370  O  50006*01  0.91266-09  -0  83416-08  -0.26196-06  -0  40926 
2360  0.50006*01  0.95356*05  O  1577E-07  *0.76666-07  0.9797C 
2390  O.SOOOE*01  0.95986-05  0.14376  07  0.31026*09  O  9319E 
2400  0  50006*01  0.1011£*04  -O  28106*06  0  16556-06  -0.96S6E 
2410  0  50006*01  0.  1013E-04  -0  19916*07  *0  22566*06  -0.65666 
2430  O  50006*01  0  10666-04  O  20696-07  -0  16066*09  0  67706 
2430  0.50006*01  O. 10756-04  0.93956*08  0.31266*06  0. 72026 
2440  0  50006*01  0.11266-04  093176  06  0.22646*06  *0.79466 
2450  0.50006*01  0.11446-04  -0.26666-07  *0  14726-06  *0.66486 
24B0  0.50006*01  0.11646*04  O  1S37E-07  -0  23096*06  0  77516 
2470  050006*01  0.12206-04  O  l413E-a;  O. 29116-06  0.66016 
2460  0.5000E*01  0.12456-04  0.96656*06  0  26446*06  -0.59426 
2490  0.5QOO£*01  O. 13006-04  -0.19506-07  -065646-07  -0.10536 
2500  050006*01  0.13126-04  024306*06  -0.24756*05  0.50469 


05  0.18156*00  -0.15956-06  0.40656*01  27  3  7 
05  -0.38196*00  -0  416&E-07  0.43S2E-O1  38  9  7 
05  O  11736100-0.12066-07  0.4893E-01  27  3  7 
-OS  '0.15126*01  0.27876-07  0.48236-01  26  9  7 
•OS  O  511&6-01  0.80586*08  0.51906*01  27  3  7 
•05  0.37416*01  -O  40416-07  0.50566-01  26  9  3 
•05  -0. 40276-02  -0.18496*07  0.55966*01  27  9  7 
•OS  0.50426*00  0.24776*07  0  91276-01  29  3  7 
•OS  -0.67636-01  O  16476-07  0.56016-01  27  9  7 
•05  0.35116*00  -O. 35796-07  O  51266*01  29  3  7 
•05  -O  17426*00  -0.25656-07  0.5794E-O1  27  9  7 
05  0.19696*00  0.2I16E-07  0.50136-01  26  3  7 
•06  -0.30646100  O. 22126-07  0.54746-01  27  9  7 
•04  O. 13196*00  -0. 29936-07  0.48526-01  26  3  7 
•06  -0  66706*00  -0.34056-0/  0.4922E‘01  27  9  7 
-05  0.69556-01  0.17456-07  0  4786E-0I  27  9  IS 
05  O  49056*01  O  251BE-0/  O. 52466-01  29  9  IS 
-05  0.93836  02  -0  20966-07  0.56956-01  27  9  IS 
•05  0.77656*00  -0.4146607  O  60126-01  29  9  IS 
-05  -0  53336-01  O  11966-07  0.64296-01  27  9  IS 
•OS  0.34066*00  O  27446-07  O.6619E-01  29  9  15 
‘OS  -0  12966*00  -O  1271E-07  O  G942E-01  28  3  15 
-OS  0.24696*00  -0.45266-07  0.71446-01  26  3  15 
•05  -0.30106*00  0.25606-08  0.73656*01  2B  3  IS 
-05  0.13946*00  0  30796-07  0.74336-01  26  3  15 
-05  -0.52666*00  -0.74126-08  0.7533E-01  26  3  15 
•05  0.86866-01  -0.4430E-D7  0.726SE-D1  26  3  IS 
05  0.24336*02  -0  10626-07  0  75416-01  28  9  15 
OS  0.25676-01  0  341SE-07  0.6843E-01  28  3  IS 
OS  O.IO>9E*01  -0.3522E  06  0.71346-01  26  9  IS 
05  -O  374OE-01  -D  41346-07  0.63776-01  27  3  15 
05  0  41616*00  -0  23166-07  0.6411E-01  29  9  2 
■05  -0  11086*00  D  3292E-07  0.72606-01  28  3  7 
05  D.2517E*00  0  357BE-06  0.7254E-0I  30  9  7 
OS  0  33I9E400  -0.4159E-D7  D  B656E-01  28  9  7 
OS  0.17?8E*QO  -O  2988E  07  0.84206 -01  30  9  7 
04  -D.S436E*00  D  2288E-07  D.9826E-0I  28  9  7 
05  0  93B4E-D1  O  I6ME-D7  0.9365E-DI  30  9  7 
04  -D  13096*01  -0  46336-07  0  I038E*00  26  9  7 
05  D  42B9E-01  -D  3135E-07  D. I018E*00  27  3  7 
04  0.9514E*00  0. 70066-06  0.1D57E*00  2B  9  7 
06  -O  179I6-D1  O  2BI1E-D7  0.1069E*00  27  3  7 
04  O  5563 E +00  -O4B71E-07  O. I007E+00  29  3  7 
05  -0.9S35E-D1  *0  36606-07  0.11026*00  27  9  7 
04  D.2735k*O0  0.36476-06  0.  1002E*OO  29  9  7 
05  -O.  1B39E*00  O  26706-07  O. 1074E+00  27  9  7 
04  D.1890E*00  -D  3B62E-OT  0.9567E-D1  28  3  7 
05  -0.4007k*00  -D.S341E-07  D.I041E*0O  2fi  9  14 
05  0.11S6E*00  *0.33716-06  0.1D62E*00  30  9  20 
•05  -O  125DE»D1  D  140IE*D7  O.ll74E*O0  26  9  14 
05  052556*01  -0  I729E-07  0.I20SE*00  27  3  15 
05  0  3269E*DI  *0  7B0lE*O7  0  12566*00  29  3  15 
OS  -D. 30226-02  -0. I167E-09  0.13686*00  27  9  IS 
05  0.St42E*00  -0.41346*06  0.1369E+00  29  9  IS 
•05  -0.6714E-D1  -O  15546*08  0.15026*00  27  9  IS 
•05  D.3602E*CX)  *D.9I07E*07  0.14696*00  29  9  IS 
•05  *D  17446*00  -0.14746-07  O  15636*00  27  9  15 
•05  0.19436*00  -0.47926  06  O  1524E*00  26  3  iS 
05  -0.29316*00  -0.1129E-O7  0.15956*00  26  3  IS 
04  0.13706*00  '077256-07  0.15406*00  26  3  15 
OS  *0  96886*00  -O  57196-07  0.18246*00  28  9  15 
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Listing  R-6.  Continued 


[TERaYzdn  number  2500 


variaqles  at  L.  J  -  1«  1 


K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

1 

0  10176*02 

0.89506*02 

0  788OE+O0 

0 

1S00E+O2 

2 

0. l0l76+02 

0.8950b +02 

0  7680E+00 

0 

15006+02 

3 

0  10176*02 

0  89506*02 

0  7fi60E+00 

0 

15006+02 

4 

0  I017E+02 

0  89506+02 

0.7660E+00 

0. 

15006*02 

5 

0. 1017E*02 

0.89506+02 

0  76C1E+00 

0 

15006+02 

6 

0. 1017E+02 

0.8950E+02 

0  76616+00 

0 

15006*02 

7 

0. 10176*02 

0.89496*02 

0  766  IE +00 

0 

15006*02 

8 

0  1017E+02 

0.8949E+07 

0  7661E+00 

0. 

15006*02 

9 

0  10176+02 

0  8949E402 

0.76616+00 

0. 

15006*02 

10 

0. I017E+02 

O.8949E«02 

0.7662E+00 

0. 

15006*02 

1 1 

0  1017E+02 

0.89496+02 

0.76626*00 

0 

150OE*O2 

VARlAfil E5  AT  L.  J  «  t .  2 


K  PRESSURE  temperature  MACH  NUMBER  TOTAL  PRESS 


\ 

2 

3 

4 

s 

0 

7 

8 
9 

10 

11 


0  lonsfos 
0. 1017E*02 
0  10I7C*02 
0.  1017E4.02 
0. 1017£t02 
0. 1017E*0a 
0  I0I7E10? 
0  I017E+02 
0. 10t7Ei02 
0. I0I7C+02 
0  1017E402 


0  8950t‘»02 
O  B950Et02 
0  89S0E402 
0  B950P^O2 
0.8950£^02 
O.&9S0£*«-02 
0  e950CHl2 
0  B9BOE't-02 
0.fl9SuE'*02 
0.89SOE«^02 
O  B950E«02 


0  7fi6lE*00 
0.7661E^OO 
O  7661E«00 
0  746{£tOO 
O  7«61E«00 
0.78«2E400 
0  76€2E«nO 
0  7662E*00 
0  7B63E^00 
0  7663e<00 
O.76S3e*00 


0. 1500E«02 
O  I500E+02 
O  1500E+O2 
O- 15006<02 
0  ISOOE^Od 
0  ISOOE^02 
0  150CE«^02 
O.  ISO0E«O2 
0  1500E*02 
O. tSO0E«O2 
0  I500E+O2 


VARIABLES  AT  L .  U  -  1.  3 


K  PRESSURE  TEMPERATURE  MACH  NUMBER  TGTAi  PRESS 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
I  1 


0  IOl7F«^02 
0  l017Er02 
0.  I0l7e4'02 
0. 10176+02 
O  10176^02 
O  1017E+02 
O  10l7E*02 
O  1017E+02 
O.  I0I7E+02 
0  10176+02 
O  10I7E*02 


O.8950E+02 
O  8950E*02 
0.8950F+02 
0.895CE«02 
0.99496+02 
0.69496102 
O  fi949E+02 
0  B94SEI02 
0.B949E107 
0.8949E102 
O  B9496+02 


0  7660E1OO 
0  7660E+00 
0  7660E+00 
O  7660E+00 
0  7660E+00 
0  7G60E400 
0  7861E+00 
O  7fifilE«00 
O  7661E+00 
0  7661E+00 
O  7661E«00 


O  lbOOE+02 
0  1500E403 
O. 19006*02 
0. 1500£«02 
0  15006*02 
0  1500E*02 
0  15006+02 
O  15006*02 
O. I500E+02 
O  15006*02 
O  15006*02 


VARIABLES  AT  L ,  U  -  1.  4 


K  PRESSURE  temperature  HACH  NUMaER  TOTAI  PRESS 


1 

2 

3 

4 


O  10186+02 
0  t01BE*02 
O  10186+02 

0. 10l8e+02 


0.B951E+02 
0  89516*02 
O  89516+02 
0  89516*02 


0  76586*00 
0  765fiE*00 
O  765BE+00 
O  7659E*00 


O. 1500E«02 
O  15006102 
O  15OOE+03 
0  I500E*02 


U-COSINE 

0. 1000E+01 
O.  IOO0E«O1 
0.10006+01 
O. I000E«CI 
O.  1000E+CI 
O. lOOOC  *01 
0.1000E+01 
O. 10006+01 
O. IOOOE+01 
O. 10006+01 
0  10006+01 


U-CUStN6 

O.IOOOE+OI 
O. 10006+01 
0  lOOOE+OI 
O  1000E+01 
O  1OQ0EIO1 
0  10006+01 
O.  10006*01 
0  10006+01 
0  10006*01 
O.IOOOE+OI 
O  1000E*01 


U'COSIHE 

O  1O0QE+01 
0  10006+01 
O  lOOOfe+OI 
O. I000E+01 
0. 10006+01 
0.  10006+01 
O  1O(X3E+01 
O  iOOOEtOt 
0. 10006+01 
O. IOOOE+01 
O  10006*01 


U-COSlNE 

0  10006+01 
0  I00UL+O1 
0  1000F+0I 
O  10006*01 


V‘C0S1NE 

O  OOOOE+00 
O  00006*00 
0  00OOE»00 
O.OOOOE+00 
0.00006*00 
O.OOOOk*OQ 
0.00006+00 
0  00006*00 
O  OOOOE*00 
0  00006+00 
O.OOOOE+00 


V>COSlNk 

o  OOOOC+UO 
‘‘0.3953E‘>0& 
•0  64946  05 
-O  9l74f-O0 
^0  I1B6E  04 
0. 1349F-04 
-0  1424E  04 
-O  13106-04 
’0  10466  04 
-0.78126-05 
-0,61686  19 


V-COSINE 

O.OOOOE+00 
0.3279E  04 
0.7inF-04 
O  98266-04 
0. I 20Ofc-O3 
O. 1276E-03 
O.  l2b2E-03 
0  10546  03 
O  7655E-04 
0  37466  04 
O  4937E- 18 


V-COSINC 

O.OOOOk+OO 
O  2919L-04 
0  6310E-04 
0  82S7E-04 


W-COSINE 

0.00006*00 
0  OOOOE*00 
0  0O0OE«00 
O.OOOQE+OO 
O.OOOOE*00 
0  OOOOE+OO 
O. 00006*00 
O.OOOOE*00 
0  00006*00 
0  OOOOE+OO 
0.00006*00 


W-C0S1NE 

0.00006*00 
0  00006*00 
'0  96396-21 
0  00006*00 
0  00006*00 
-0. 24106-21 
-0  48196-21 
O. OOOOE+OO 
O  I928E-20 
O  OOOOE+OO 
O  OOOOE+OO 


M-COSINE 

O  OOOOE+OO 
O. OOOOE+OO 
0  Q642E-21 
0. OOOOE+OO 
0  00006*00 
0  1928E-20 
O  19266-20 
0  00006 +00 
-O  I02BE-20 
O  00006*00 
0  OOOOE+OO 


W-COSINb 

0  00006*00 
O  OOOOE+OO 
O  3&56E-20 
O.OOOOfe  +00 


X 

O.OOOOE+00 
0  00006*00 
0.00006*00 
0.00006*00 
0.00006+00 
0. OOOOE+OO 
0.00006+00 
O  OOOOE+OO 
O  00006*00 
0  00006+00 
0.00006*00 


X 

0  2500E+00 
0.25006*00 
0  2S00F+00 
0.25006+00 
0  2500F+00 
O  25006*00 
O  75006+00 
0.25006*00 
0.2a00F+OO 
0.25006*00 
0.2500E+00 


X 

0  50006*00 
O  bOOOE+00 
O  5000E+00 
0.blX)OE+00 
0  5000E+00 
O.SOOOE+OO 
O  5000E+00 
O.bOOOF+00 
O  50006*00 
0.6000E+00 
0  50006+00 


X 

O  fWXYE  +  OO 
O  75006*00 
0. 75006+00 
0  75006*00 


r 

0. OOOOE+OO 
0. 1000E+00 
O  2000E«00 
0  30006+00 
0.40006+00 
0.50006+00 
0.60006*00 
0.7000E+00 
0  80006*00 
O  90006+00 
O. 1000E«0I 


f 

0  OOOOE+OO 
O  10006+00 
0  2000l:+00 
0  3000E+00 
0  4000b +00 
0  50006*00 
0  60006+00 
O  70006*00 
O  8000F+00 
0.90006*00 
O.  1000E+01 


i 

0  00006*00 
O.  10006+00 
0  20006*00 
0.3CXX>b+(>0 
O  40006+00 
0  bOOOb+00 
O  6000E+00 
0. 7000E+00 
O  80006*00 
0  9000F+00 
O  10006*01 


Y 

O  OOOOE+OO 
O  10006*00 
O  20<)0b+00 
O  30006*00 


2 

-0  25006*01 
-O  2500E+01 
-0  25006*01 
-0  25006+01 
-O  25006+01 
-0.2SOOE+01 
-0.25006*01 
-0.25006+01 
-0  25006*01 
-0.25006+01 
-0.25006*01 


2 

-0.25006 +01 
-0  25006*01 
-0  25006+01 
-0  25006+01 
-0  2500b+01 
•0  25006*01 
-0  2500E+01 
-0.2SOOE*OI 
-0  2500F+0I 
•0  25006*01 
-O  25006+01 


-O  25006+01 
-0.2SOOE+01 
-0.25006*01 
•O  2500b+01 
-0  25006*01 
-0  25006+01 
-0.25006*01 
-O  25006+01 
•0  25006*01 
-0  25006+01 
0.2500C*Ol 


Z 

-O  2500F+01 
-0  25006*01 
-0.25OOE+O1 
-O  2500EI01 
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5 

0. 1018(402 

0.8950(402 

0.7661(400 

0. 1500E-402 

O.  1000(401 

6 

0.  1017(402 

0.8950(402 

0.7662E40Q 

0.  1501(402 

0. 1000E+01 

7 

0.  1017(402 

0.B95OE4O2 

0.7664(400 

0.  1501(402 

O. 1000(401 

B 

0.  1017C402 

0.8950(402 

0.7665(400 

0. l901E40a 

0. 1000(401 

9 

0  1017(402 

0.8S50E402 

0  7606(400 

0. 1501(402 

0.1000(401 

10 

O. IO17E402 

0.8950(402 

0.7667(400 

0.  1501(402 

0. 1000E401 

1 1 

0  1017E402 

0.8950E402 

0.  7667(400 

0.  1501(402 

O.  1000(401 

VARIABLES  AT 

L,  J  »  1  , 

5 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-C05INE 

\ 

0. 10I8E402 

0.B952E402 

0.7051(400 

0. 1500(402 

0. 1000(401 

2 

0. 1013(402 

0.8952(402 

0.7651(400 

0. 1500(402 

0.1000(401 

3 

0. 101BE402 

0.  89S1E402 

0.7852(400 

0. 1500(402 

O. 1000(401 

4 

0.  1016E402 

0.8951(402 

0.7654(400 

0  1500(402 

0. 1000(401 

5 

0  1017(402 

0  6950(402 

0.7657(400 

0. 1500(402 

0. 1000(401 

6 

0. 1017(402 

0-  B949E403 

0.7659(400 

0.  1499(402 

O. 1O00P401 

7 

O. 1017(402 

0.  6948(402 

0  7662E400 

0.  1499E402 

0. 1000(401 

a 

0  1016E4O2 

0  6947(402 

0.7664(400 

0.  1499(402 

0. 1000(401 

9 

0  1016E402 

0.6946E*O2 

0  7666£400 

0  1499(402 

O. 1000(401 

10 

0. 1010(402 

0.8946E*02 

0  7667(400 

0.  1499(402 

O. 1OO0E«Ol 

1 1 

0  10I6F4O2 

0.6946(402 

0.76G7E400 

O  1499(402 

O. 1000(401 

0.ea39E-04 

O.BOd3E-Od 

0.5B07E‘04 

O  3563E-04 
0. 1838E-04 
0.7333E-O5 
o.eieSE- id 


O.OOOOE«QQ 
0.3a55E-3O 
O  3a&4E-20 
O.OOOOE'^OO 
-O.77O7E-a0 
O.00O0E400 
O.ODOOE400 


0.7500E400 
O.T&OOE^OO 
0.7500C+00 
O. 7500Ei00 
0.7500E*00 
O.75OOEtO0 
0.7S0O£«^00 


O.dOOOE*^  -0.2600€t01 
O.&OOOE-KX)  •0.2900E*Ot 
O.BOOOE^'OO  -0.2500E‘»01 
0.7000r+00  -O.2B00€*OI 
0.6000E«00  -0.2500E+04 
O  QOOQEtOO  '0.2S00E«0t 
0  tOOOC-4-01  -0-3SOOE*Ol 


V‘COSlNE  M-CUSINE  X 


Y 


2 


O.OOOOE«^00 
0.245IE-03 
0.5321E-03 
0.744tC-03 
0  9ieiE‘03 
0.B98BE‘03 
0.9993E*03 
O.a777E-03 
O  «B5aE‘03 
0.2401E>03 
0  1976E- 17 


o.ooooe^oo 
o  0000E1-OO 
0  3a5aE-20 
0.00CX>E«00 
O.OOOOF^OO 
0.3B5aE-20 
0.3BSBE-20 
0.<XXX)E400 
-0.77I6E  20 
O  OOOOC400 
O.OOOOClOO 


O  I000E401 
0. 1000E401 
O.  IOOOE«01 
O.  I0O0E4O1 
0. lOOOE^Oi 
O.  t000E«^01 
O  ICOOE-^OI 
0  lOOOE^OI 
O. lOOOE^OI 
O. 1000E40t 
0. 100OE+OI 


Q  O000C*0O  -0.2500£*01 
0  lOOOE^OO  -O.aSQOEfOl 
0.2000E400  -0  2SOOC401 

o.aoook^oo  -O.2SO0E4O1 
0.4000E-^00  -0.2&00E401 
0.5000E«00  -0.2500E401 
0.6000(400  '0.2500E401 
O  7000E400  -0.2SO0E401 
O. 8000(400  ‘0  2500E40t 
0.9000E400  -O.aSOOEiOl 
0  I000E401  *0. 2500(401 


sO 

VA 


VARIABLES  AT  L.  U  •  1 ,  6 


K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-C0S2N( 

V  COSINE 

tf-COSlNC 

X 

y 

2 

1 

0  102OE402 

0.8958(402 

0. 

7621(400 

0.1501(402 

0.  10006401 

0.0000(400 

0.0000(400 

0.  1290(401 

O.0000E400 

-0.2500(401 

2 

0  1020(402 

0.8998E402 

0 

7631(400 

0. 1501(402 

0. 1000(401 

O.45O4E-03 

0  OnoOLfOO 

0  1250(401 

0. 1000(400 

‘0  2500(401 

3 

0  1020(402 

0-B967E402 

0 

7625(400 

0  1501(402 

0. 1000(401 

0  9494(-03 

0.7720f-20 

0  1250(401 

0  2000(400 

-0  2900(401 

4 

0. 1020(402 

0.6956(402 

0 

7C41E400 

0  1501(402 

0  1000(401 

0  1303(02 

0  0000(400 

0  1290(401 

0.3000(400 

0  2500(401 

s 

0. I019E402 

0.89S4E402 

0 

TeSOE  400 

0. 1501(402 

0  1000C401 

0. 1S14E-02 

0  0000(400 

0. 12906401 

0  4000F400 

-0.  2500(401 

6 

0  1018(402 

0  8952(402 

0 

7660(400 

0. 1501(402 

0  1000(401 

0  lS53(-02 

0.3854(-20 

0  1250(401 

0.  5000(400 

-0  2500(401 

7 

0  1017E#02 

0.6949(*02 

0 

7672(400 

0  1501(402 

0.  1000(401 

0. 1374E-03 

0  385ie-20 

0  1250(401 

0  6000(400 

-0  2500(401 

B 

0  101tiE402 

0.8947(402 

0 

7685(400 

0. 1502(402 

o  1000(401 

0. 1010(02 

0.0000(400 

0. 1250(401 

0.7000(400 

0.2900(401 

9 

0  1O15F402 

O  6945E402 

o 

;G9f€400 

O. 15O3E«02 

0.  1000(401 

0.5420E-03 

•0  7Gae[:<20 

O  1250(401 

0  8000(400 

'0  2500(401 

10 

0.  10I5E402 

0.  8943E402 

0 

7705(400 

0. 1503(402 

O  1000(401 

0. 1365E -03 

0  0000b«00 

0. 1250(401 

0.9000F400 

•0  2500(401 

1 1 

O  1015(402 

0  8943(402 

0 

7705(400 

0.  1503(402 

0  1000F401 

O  9836E' 1B 

0.0000(400 

0. 1250(401 

O. 1000(401 

-0  2500(401 

VARIABLES  AT 

L,  0  -  1  , 

7 

K 

PRESSURE 

TEMPERATURE 

HACH  NUMBER 

TOIAL  PRESS 

U'COSINE 

V-COSINE 

W -COSINE 

A 

V 

z 

1 

0. 1025(402 

0  8969(402 

0 

7564(400 

o 

1501(402 

0 

1000(401 

2 

0. 1025(402 

0.69E9E4O2 

0 

7SH4E400 

o 

1501(402 

O 

I000C4O1 

3 

O  1024(402 

0.a967E402 

0 

7593E»00 

0 

1500(402 

0 

10006+01 

4 

0. 1023(402 

0  6964(402 

0 

7606(400 

o 

1 500E  403 

0. 

1000(401 

S 

O. 1021(402 

O  8959(402 

0 

7625(400 

0. 

1500(402 

0 

lOOOE  401 

6 

O  1018(402 

0.8952(402 

0 

764SE4QO 

0 

1499(402 

0 

1000(401 

7 

0  1015(102 

0.8945E4Q2 

0 

7672(400 

0 

1499(402 

O 

1CXX}(401 

e 

0  1012(402 

0  8936(402 

0. 

77o0C*00 

0 

1497E«02 

O, 

1000(401 

9 

0. 1009(402 

0  8930(402 

0 

77 16(400 

o. 

1496(402 

O 

ioooc*oi 

10 

0  1004(402 

O  8917(40^ 

0 

7743(400 

0 

1493(402 

O 

1000(401 

1  1 

0  1004(402 

0.8917(402 

0 

f  r43fc400 

0 

1493E402 

0 

1000(401 

0  OO0OE4OO 
O  1625E'02 
O.3555E-02 
0  5I01E-02 
O  652BE-02 
0.749aE-02 
O.BO29E'02 
O  7a61E>02 
0  697SE'02 
O  45I4E-02 
0  e320E'l6 


O.OOOOE  too 
0  000(>L«00 
0  366BE'20 
O  0OC)(>L400 
O  0000(400 
O  3SB0C  20 
0  3B57F-70 
O  OOOOEtOO 
-0  771  IE -20 
O  OOOOE+OO 
0  OOOOt+OO 


0  1BO0E401 

o. i5ooe*oi 

o  l500E40t 
0  I5OOE401 
O.  I500E401 
O  1500E401 
O  1S00E401 
0  1S00E401 
0  iSOOEtOl 
0  1BO0E*O1 
0  I5OOE401 


O  0OOOC*OO  -0.2500E4Oi 
O  1000F+00  -0.a500£401 
O  aOOOEtOO  -O  2S00E401 
O  3000F400  -O.2S0OE401 
O.4OO0EiOO  *0.3500(401 
O  5000(400  0  2500Et01 
0  aOOOEtOO  -0.3500(401 
0.7QCQ(400  <0.2500(401 
0.8000(400  -O  2500E40I 
0  9000(400  -0  2500(401 
0  1000E40I  -O  2500E401 


VARIABLfeS  A1 

L  .  J  ■  1 .  6 

K  PRESSURE 

TEMPERATURE  MACH  NUMBER  TOTAL  PRESS 

U- COSINE 

V-CDSINE 

W  COSINE 

1  0  I037E402 

2  0  1 037  E  4^02 

3  0  l03eE402 

4  0  1033(402 

5  n30€402 

6  24(402 


O  9O00E4O2 
0.900OE402 
0.3995(402 
0  B9B9E403 
0.B98IE403 
0  B96eE*02 


0  745aF400 
O  7453(400 
O  7471F400 
0  7503E400 
0  ;53/(«O0 
0  7595(400 


O  1500(4-03 
O  1500E402 
O  150OE402 
O  1500E402 
0  150  IE  402 
0  I503E403 


O  1<XX)(40I 
O  1000(401 
O  IO0OL4OI 
O  9999(400 
O  9999(400 
O  9999540^ 


0  OOOOE400 
O- 3522E -02 
0  7613E-02 
0. 10BOE -01 
13B1E‘0l 
1531E0I 


0  OOOOF400 
O  0000(400 
O  9737F-71 
0.0000E4OO 
O  0000(400 
O  6039E-22 


O. lV50E4Oi 
O  1750(401 
0  1750E40I 
0  1750E40I 
0  1750(401 
O  1750E401 


0  0OO0E400  -0  2500(401 
0.1000E40C)  -O  2500E401 
O  2000(400  'O  2500(401 
0.3000(400  O  2500E40I 
0  4000(400  ’0  2500(4 
O  5000(400  -O  2500(4 


AEDC-TR-87-24- 


Listing  B-6.  Continued 


7 

020F+02 

0.69a6E40; 

0 

7651E+00 

0. 

lS03E*O? 

0 

0q99E*0 

1644£‘0I 

0 

963th-2 1 

0 

1750E*01 

0 

60006*00 

-0 

2500E 

8 

01 1E«02 

0 

B933C«02 

0 

7755E*00 

0 

1S04E4O2 

O 

9999r40^ 

j 

1422E-01 

0 

DOOOEtOO 

0 

17506*01 

0 

70006*00 

•0. 

25006 

9 

0 

l00GE-<-O2 

0 

B920b  *02 

0 

7 82 bi 400 

0 

t5U7E402 

IT. 

9999b 40U 

O 

i302E  01 

-0. 

19056  2U 

0 

I750E401 

0 

8000E400 

-0 

25006*01 

10 

0 

0 

0875E*O2 

0 

S039E-400 

0. 

I5!2F*02 

0 

IOOOE«Ol 

0 

15a4E-02 

0 

OOOOF  *00 

0 

17S0E40 1 

0 

90006*00 

-0 

25006*01 

1 1 

0. 

.968 iCtOI 

0 

BB75E  «02 

0 

B039E400 

0 

I512E»02 

0. 

1000E*0l 

0 

1S43E- 18 

0 

OOOOEt'OO 

0 

17506*01 

o 

lOOObtOI 

-0 

25O0E  *01 

VARIABLES  AT 

L. 

0  -  1 , 

9 

K 

pressure 

TEMPERATURE 

MACH  MIMBER 

TOTAL  PRESS 

ii-rosiNE 

1l 

r-COSlNb 

W-COSINb 

X 

V 

Z 

1 

0 

t08  1  F.-*-02 

0 

9057 E* 02 

0 

727SF+00 

0 

1Q02E*02 

0 

1000F*0l 

0 

626SE-16 

0 

01100F  *CX) 

0 

2000E*OI 

0 

00006*00 

-0 

25006*01 

2 

o 

1061C*02 

0 

d057E*02 

0. 

.  7J25C*00 

0. 

I603E4O2 

0 

looonoi 

0 

7269E>02 

0 

OOO0E4OO 

0 

2000F*01 

0. 

.  100Gh4<}0 

-0 

25006*01 

3 

0 

10^>9P*02 

0 

9051E*02 

0 

7249f-^00 

0 

1502E4O2 

0 

9<I99F400 

0 

1720E>01 

(1 

OtKXIb  *00 

0 

2000E*0I 

0 

20006*00 

-0 

25006*01 

4 

0 

1054C*02 

0 

9039 C 102 

0 

7300C400 

0 

I502E«02 

0 

9997Et00 

0. 

2456£>01 

0 

000OE4O0 

0 

2000E*0I 

o 

3(X)ak  *00 

•0 

25006*01 

b 

0 

1049h«02 

0 

902aE*02 

0 

72G0(-*00 

0 

1504E  *02 

o 

9994fe400 

0 

35I6E-01 

U 

OOCOE  too 

0 

20O0E401 

0 

40OOETO0 

-0 

25006*01 

6 

o 

I03ac*02 

0 

699eEi02 

0 

7472E40O 

0 

1503E*O2 

0 

9992E*00 

0 

4 1 I&E-01 

0 

OOOOF too 

O.SOOOE'.OI 

0 

50006  *O0 

-0 

25006*01 

7 

<) 

10jJk«C}2 

0 

S9fi  IE  *02 

0 

/b/JE400 

0 

1S09E*02 

u 

99BbE*00 

0 

55166-01 

0 

OOOOCtOO 

0 

20006*01 

0 

60006400 

-0 

2500E  *01 

6 

0 

1008E*02 

0 

89ldE*02 

0 

7T63E400 

0 

1504E*02 

0 

9083EtOO 

0 

5743fc -01 

0 

OOOOF *00 

0 

2000E40 1 

0 

70006*00 

-0 

25006*01 

9 

o 

1(X)Jk4r)2 

0. 

.B902E«02 

0 

/yb46*00 

0 

152  IE *02 

0 

99G7E400 

0 

&12IE-01 

0 

ooooc*oo 

0. 

20006*01 

0 

80006*00 

-0. 

25006*01 

10 

o 

9534E401 

0 

.B773E402 

0 

S32SE400 

0 

1502E*02 

0 

9071EtOO 

0 

7300E-01 

•0 

363'jb  -20 

0. 

,20006*01 

0. 

90006*00 

•0. 

25006*01 

1 1 

C) 

0 

6773E*Q2 

0 

BJ  I4b400 

0 

1SOOE  *02 

0 

992JC400 

0 

I240E*00 

•0 

18206  20 

0. 

,2(X>OE401 

0 

1000F+O1 

-0. 

3SOOE«Ol 

VASIAQLES  41 

L  , 

J  -  1 . 

10 

K 

PRESSURE 

Tf.MPEPATURE 

MACH  HUMBER 

total  press 

M-enSINE 

\i 

I-COSINE 

w- COSINE 

X 

Y 

Z 

1 

0 

l09flF**02 

0 

9140C*02 

0 

68  10F*Q0 

0 

140aE«C2 

o 

1000E  *>01 

0 

OOOOE*CX> 

•0 

49241  20 

0 

aasoE'Oi 

0 

OOOOE+00 

-0 

25OOb*0l 

3 

0 

1090C4Q2 

0 

9149E403 

0 

eoticioo 

0 

1496E402 

0 

9999E400 

0 

1379f -01 

•0 

3B22F-20 

0 

2250E*01 

0 

10026*00 

-0 

25006*01 

3 

0 

10<16F*0? 

0 

Q144E*Q2 

0 

€B30F*QO 

0 

149aE402 

0. 

9999b fOO 

t>. 

326BE-0I 

-0 

38186*20 

0 

2350E*OI 

0 

2  I25E400 

•0 

7500b *01 

4 

0 

109 1E»02 

0 

9132E*02 

0. 

.687 1E*00 

0. 

1496E*C2 

0 

9989EtOO 

0 

4723E-OI 

0 

OOOOF *00 

0 

22506*01 

0 

31876*00 

0 

25006*01 

a 

0 

1OBaFt02 

0 

9l24E«n2 

1) 

69t8F«00 

0 

149aE4C2 

0 

S9;0b*00 

0 

66698  01 

0 

7590C  20 

0 

22506*01 

0 

42506 400 

-0 

7500E*01 

e 

0 

1076E«02 

0 

9097E*02 

0 

enosE+oo 

0 

1493E40? 

0 

996984^00 

0 

B346E -01 

0 

t>00{>b4  00 

0 

3250E  >01 

0 

.53126*00 

•0 

35006*01 

7 

0. 

.  10/3b+02 

0 

9oa9e*u2 

0 

VO/Ofe*tXJ 

0 

1497e«02 

0 

99j?E400 

0 

1 1 17C400 

0. 

7S17C-20 

0 

22506*01 

0 

6375FTOO 

-0 

25006*01 

B 

0 

1052F+02 

0 

0039E*02 

0 

7  IR9P*Q0 

0 

14B4E*02 

0 

9921E4'00 

0 

12546*00 

0 

OOOObtOO 

0 

22506*01 

0 

74376*00 

-0 

25006*01 

9 

0. 

.  1050E«02 

0 

9039e*02 

0 

7a09E*00 

0 

149aE402 

0 

9e61C400 

0 

16616400 

0 

00OOE4OO 

0 

2250E*0I 

0 

RSQOF 400 

-0. 

2500E  *01 

10 

0 

to  ieF*02 

0 

B9€5E*02 

0 

7352FtOO 

0 

14SSt*02 

0 

SBAIb^OO 

0 

177CE*OU 

•0 

^5/91*20 

0 

2250E*0I 

0 

95626*00 

-0 

25006*01 

1 1 

0 

101<9C402 

0. 

B9€SE*03 

0 

7336E400 

0 

1453E402 

0. 

9701E40D 

0 

2425E*00 

-0 

7596E-20 

0 

22506*01 

0 

10626*01 

-0 

25006*01 

variables  at 

L, 

J  ■  1 , 

1 1 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

V 

r-COSlNE 

V- cos  INF 

X 

Y 

Z 

1 

0 

|1S1F«0? 

0 

g273E*n2 

0 

6>54P*0Q 

0 

1498E-*02 

0 

1000F+01 

0 

2476fc-1b 

l> 

OOOObtOO 

0 

25006101 

0 

00006*00 

-0 

25006*01 

2 

0 

n5iE«02 

0 

9273E*02 

0 

6255C400 

0 

149aE*02 

0 

999aE  too 

0 

IB79E -01 

0 

OOOOEtCX) 

0 

2500E*0l 

0 

1 175F400 

■o 

25006  *01 

3 

0 

1  1b()b«02 

0 

927  IE*02 

0 

0260F+00 

0 

M9VF*02 

o 

9g91b«00 

0 

4225E '01 

0 

OtWOl » 00 

0 

25006*01 

0 

22506*00 

-0 

25006*01 

4 

0 

l14BE-*02 

0 

92G8E*02 

0 

6269E+00 

0 

1496E*02 

o 

9961CtOO 

0 

6I69E-01 

0 

OOOOF  *00 

0 

75C»E*()I 

0 

33/51100 

-0 

25006*01 

5 

0 

1  14b£«U2 

0 

92G7E*03 

0 

U2B4k4<X} 

o 

1497E402 

0 

99U2b40U 

0 

BCaOE-OI 

0 

CMWOC  too 

0 

25006*01 

0 

45006*00 

-0 

35006*01 

6 

0 

1 144E-»02 

0 

928 IE*02 

0 

67«9E*00 

0 

1494E«02 

0 

9942r^OQ 

0 

10736*00 

0 

CW00k*00 

0 

25006*0 1 

0 

56256*00 

0 

25006*01 

7 

0. 

1  Ub£t02 

o 

92G3C*02 

0 

63l2fe+00 

0 

1497E*02 

0 

990dE4^00 

0 

1352E400 

0 

OOOOEiOO 

0 

2S00E*0I 

0 

67506*00 

-0. 

2500b*01 

8 

0 

1 143F+07 

0 

9260E*'0P 

0 

67n7E*00 

0 

|4S3E*02 

0 

9B76F+00 

0 

157  IF  *00 

0 

OOOOF *00 

0 

2500E*OI 

0 

78 /5k  *0U 

-0 

25006*01 

9 

0 

i  U4C403 

0 

9270C«02 

0 

031CE400 

0 

I497E402 

0 

d82SC  *00 

0 

I864E400 

0 

7522E  20 

0 

25006*01 

0 

9000E*00 

•0 

25006*01 

10 

0. 

.  1  149F+02 

0 

92fi9E*02 

0 

fit07F*00 

0 

I478E*02 

0 

97B5F*'00 

0 

2156E*00 

-0 

^7546-20 

0 

25006*01 

0 

1U12E  *01 

0 

2500E  *01 

1 1 

0 

1 149E*02 

0 

92a9E*02 

0 

6105E400 

0 

l47aE402 

0 

9701E400 

0 

2425E*00 

-0 

7757E20 

0. 

25006*01 

0 

11256*01 

•0 

25006*01 

variables  at 

L. 

J  *  1 . 

12 

K 

PRESSUQP 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

i 

i-rnsTNE 

\ 

'-COSINE 

W-rOSlNF 

X 

Y 

Z 

♦ 

0 

1  l99e+02 

0 

93a2E*02 

0 

574&F*00 

0. 

1  499E*02 

0 

1000E  *-01 

0 

O0OOE40O 

0. 

.(KXlOb-*O0 

0 

27SUb*0t 

0 

00006*00 

'0 

25006*01 

2 

0 

inOE  <-02 

0 

93e2Et02 

0 

5748E«00 

0 

l4g9E*02 

0 

9998E400 

0 

2165E-01 

0 

OOOOEtOO 

0 

2750E401 

0 

1 1A7F*00 

-0 

25006*01 

3 

0 

1  I99C402 

0 

93a2Et02 

U 

bMbk-4l)0 

0 

I499E«02 

o 

99898400 

0 

45a?E-01 

0. 

.  0000b  too 

0 

27506*01 

0 

23756*00 

“0 

25006*01 

4 

o. 

1 199E*02 

0 

9303E*O2 

0 

571ftF*00 

0 

1499E*0P 

0 

q977E*00 

0 

6793E-01 

-0 

37e7F-?0 

0 

27506*01 

0 

3G62bi-00 

-0 

25006*01 

5 

0 

1 199E  «02 

0 

9385E402 

0 

5736C^00 

0 

I499L*02 

o 

9957E400 

0 

9277E-01 

0 

OOOOEtOO 

0 

27506*01 

0 

47506*00 

-0 

25006*01 

G 

1) 

12l}OEt03 

0 

93B7E402 

0 

571fiF*-00 

0 

149BE*02 

o 

9qi2E4C>0 

0. 

1 16  1E400 

0 

OOOOF 400 

0 

27506*01 

0 

593 /b *00 

-0 

25006*01 

7 

0. 

I202C*02 

0 

9391C*02 

0 

S7lGE*00 

0 

I50OE4O2 

o 

9900E4O0 

0 

14  12E400 

0 

a774E  20 

0 

27506*01 

0 

7 12SE  *00 

•0 

25006*01 

B 

0 

l3n5F+02 

0 

9400E*02 

0 

5G77F^00 

0 

I490E*02 

0 

9R6IE*00 

0 

16G4E  *00 

0 

OOOOF  *O0 

0 

37*106*01 

0 

83126*00 

-0 

25006*01 

AEDC-TR-87-24 


Listing  B-6.  Continued 


g 

o 

1206^402 

0  9408E4-D2 

O  S641£«O0 

0.  1497E402 

0.9fi1fiE4-0O 

0  igO9E400 

-0.7626E-20 

0. 275DE401 

0.9500C400 

•0.2500E401 

10 

o 

12l3£-*-02 

0.9429Et02 

0  S469E*00 

0. 1487E402 

0.9747E40C 

0  2236E«00 

-0. 1566E- 19 

0.2750E«01 

O. 1069E+01 

■0.2500E+01 

1 1 

o. 

1213E*02 

0.9429E+02 

O  946BE+00 

0.  1487E402 

0  9701E4-00 

0  242SE400 

•0.7830E-20 

0.2Yb0£401 

O. 1 tB7E40t 

•0.2900E«01 

variabies  at 

L.  J  «  1, 

13 

K 

PRESSURE 

tlmperaiure 

MACH  NUMBER 

TOTAL  PRESS 

U  COSINE 

V-CUSlNb 

W-CUSINE 

X 

Y 

1 

1 

O 

123SE+02 

0.9462E+02 

0  5337E+O0 

0  1499E402 

0  tOOOEtOl 

0.2458E-I5 

O.DOOOE«CiO 

0.3000E401 

0  O0O0E«00 

-0.2500E+01 

2 

0 

1235E402 

0  9462E402 

0  S339E«00 

0  1499E402 

0.9997E400 

0.234&E-01 

0  0000E400 

0.3000EtOl 

0. 12S0E400 

-0  2S00E4-O1 

3 

O 

1235Et02 

O  9462E402 

0.5334L4OO 

0  t499E402 

0  90e9E400 

0.4774E-Oi 

0  C>0CX)E400 

O.GOOOCiOt 

0.2500E400 

-0.2500Et01 

4 

O. 

1236E402 

0.9464E402 

0. S324E400 

0.  t499E<02 

0.9974£»00 

0  7139E-01 

-0.9394E-21 

0  SOOOFi^OI 

0.3750E«^00 

-O  2900b-^Ol 

S 

0 

l236Et02 

0,9466E402 

0  531€E400 

0  I499E4-02 

0  09S4E400 

0  9593E‘01 

“0.7524E*20 

0  BOOOEiOt 

0  50CX3C400 

‘0.2500E 401 

6 

0 

l23BEt-02 

0.9469E402 

0  5296E4-O0 

0  149aE402 

0.9927E«00 

0. 1208E4OO 

0.O000E40O 

0.3000F401 

O.8250EtOO 

-O  2bUQ£401 

7 

o 

1239E402 

0.9472E402 

0.52a9Ct00 

0  1499E*02 

0.989SE«>00 

0  1446E400 

0.O0OOE40O 

0  3000E«01 

0  7500E400 

-0  2SOO£tOl 

fi 

0. 

1242E1-02 

0.94a0E402 

0.b2b3E400 

0  1499E«02 

0  gsssE^oo 

0. 1707E<00 

•0.7586E -20 

O  3000E401 

0  B7S0E400 

•0.2500EI01 

d 

0. 

1242E402 

0.94B7E4O2 

0. 5192E4O0 

0.  1493E402 

0.d809£400 

0  I943E4CX) 

O.OOOOE400 

O.SOOOE't^Oi 

0  tOOO£«Ol 

-0.2SOOE401 

10 

0. 

1248F-*-02 

0  9503E>02 

0  SOddCfOO 

0.  14B7E402 

0.9742E«^00 

0  2255E*00 

0  OOOOE400 

0.3000E«01 

0.  1 125E«^01 

-0  25O0E+0I 

1 1 

0. 

124aE«02 

0  9903E402 

0.a06fiE4-00 

0.  1487E402 

0  9701E400 

0.2435E400 

O.OOOOE+00 

o.3onob-i-oi 

O  1250E401 

-0.2&O0E40t 

VARUBLES  AT  (..  J  •  1.  iA 


K 

PRESSURE 

TEMPERATURE 

MACil  NUMBER 

TOTAL  PRESS 

U-COSINE 

V 

r-COSINf 

W-COSINE 

X 

V 

7 

1 

0. 

1265C*02 

0. 

9b26£403 

0 

49A9E4^00 

0 

1499E402 

0. 1000E40I 

O 

OOOOEIDO 

0.2995E*19 

0. 

.32aOk40l 

O 

OOOOEFOO 

-0.2BOOL*01 

2 

0. 

1265E402 

0. 

9526E402 

0 

4990E  *00 

0 

1499E402 

0.9997E400 

0. 

2450E -01 

0.2994E‘19 

0. 

3250E«0I 

0 

l3t2E400 

■0.2500E401 

3 

0 

1265E«02 

0 

9527E402 

0 

49a4E*00 

0 

1499E4-02 

0  93881 400 

0 

4B7BE-01 

O  OOOOEfOO 

0 

32bOL 'Ol 

0 

2625E400 

•0.2SuOCtOl 

4 

0 

1268E<02 

0 

9S29E402 

0 

4973E400 

0. 

1499E403 

0  9973C«00 

0 

7330L-0I 

O  000OE400 

0 

32SOb 401 

0. 

3937 E *00 

‘0  2bOO£*Ol 

9 

0 

1266E402 

0 

9931E402 

0 

49Uie*00 

0 

t49BE402 

0  9952E*00 

O 

9764E‘01 

0  0O0OE400 

0 

3250E*0I 

0 

52B0E400 

^0  250OE401 

fi 

0 

128aC402 

0 

953SE402 

0 

4943F400 

0. 

1499E402 

0.9924E4OO 

0 

1228E400 

0  0000E400 

0. 

,32bt>fc40i 

0 

sse3E«oo 

-0.2SO0E401 

7 

0 

1269E403 

0 

9537E402 

0 

4930e400 

0 

149iE«02 

0  9&93E400 

0. 

1462E400 

0  OOO0E40O 

0 

3250F40< 

0 

7875E400 

-0  asooEtoi 

a 

0 

1272E«02 

0 

9847E«02 

0. 

4a9ie40o 

0. 

l49aE402 

0.9850E400 

0. 

1726E400 

■0  7601E-20 

0 

3250CI01 

D 

9187E«00 

-0.2500E401 

9 

0 

1273E403 

0 

9592E402 

0 

4ei7E*00 

0 

1492E«02 

0  9fi07E400 

0 

1957E4O0 

0  771SE-20 

0 

32b0k401 

0 

tOBOEfOl 

-0  2B00E401 

10 

0 

127BE«02 

0 

958aE402 

0. 

.4720E*00 

0 

14B9E403 

0  9743E4O0 

0 

2253E400 

0. OOOOEFOO 

0 

3290E401 

0 

t18lE401 

-0  2BO0E401 

1 1 

o. 

127aE402 

0 

9S8aE402 

0 

4720E40Q 

0. 

14B9E402 

0  97011400 

0- 

242SE400 

0.0OOOE40O 

0. 

32S0CI01 

0 

I312E401 

•0  3500£<0l 

variables  at 

L. 

0  •  1 , 

15 

K 

PRESSURE 

TEMPERATURE 

MACH  Number 

TOTAL  PRESS 

U-COSINE 

\ 

/'COSINE 

W-COSINE 

X 

V 

Z 

1 

O 

12909*02 

0.95B0E«O2 

o 

4688E400 

O 

t4S9E402 

O. fOO0E4O1 

0 

000QE*00 

0 

O0OOE4OO 

O  360OF4O1 

O 

0O0OE40O 

-0  2S0OE401 

2 

0 

1290E*02 

0.95B0E*02 

0. 

46a8E*00 

0 

1499E402 

0  9997E40O 

0 

2499E-01 

0 

0000E«00 

0.  3500E401 

0 

137SE  *00 

0.2500C40I 

3 

0 

.  1290e<02 

0.9SB1E*02 

o 

4GaiE*Q0 

0 

I4Q9E 402 

0  9983E«00 

0 

.4921E  01 

0 

0000E4OO 

O  3b0C£*01 

D 

275DE400 

-0.2bO{>h»01 

4 

0 

129IE*02 

0  95B3E*02 

0 

46€9E*00 

0 

t499E402 

O.9973E400 

0 

7410E-01 

0 

O0O0E*OO 

0  3500E«01 

0 

4  I2SE*00 

-0.2500E*01 

5 

0 

.  1292E«03 

O.9504E«O2 

0 

46bbE 400 

0 

t49BE402 

0.9952E*00 

0 

982SE  01 

0. 

.8018E- 19 

0  3500E*01 

0. 

,5500E400 

-0  2500E40I 

6 

O 

l293E*n2 

0  95e8Et02 

0 

4639E 400 

0 

f499E402 

0.9924E400 

0 

1234F400 

0 

.0000E400 

0. 35OOF401 

0 

6B7SE*0O 

-O  25O0Et0l 

7 

0 

1294E402 

0.9591E402 

0 

4C23E4O0 

0 

l49aE402 

O  9B92E400 

0 

1466E*00 

-0 

302SE- 19 

o.3soor*oi 

0 

fi250E40O 

•0.2500E*01 

6 

0 

,  1297E402 

0  9800E*02 

0 

45B0E*O0 

0 

t49aE402 

Q  9fi49E«00 

0 

1729F*00 

-0 

7618E-20 

0  3500E*01 

0. 

.9825E400 

-0  2500E401 

9 

0 

139BF*02 

0.9606E402 

0 

4504C400 

0 

I492E402 

Q  9BQ6E400 

0 

.  1960E400 

-0 

7745E-20 

0  3SOOE401 

O 

1 lOOEfO 1 

0.2SO0C*0l 

10 

0 

.  1303E  402 

0.9G2OE*02 

0 

443SF*O0 

0. 

I49IE402 

O  974SC*00 

0 

2243b*OU 

0 

OOO0E4O0 

0.3500E*01 

O 

1237E*0 1 

-0  2500F401 

1 1 

O  13D3Et02 

YARlABLhS  A1 

0.962OE*02 

L.  J  -  1. 

0 

4427E*00 

16 

0 

f491E402 

0  9701E*00 

0 

7425E*CO 

0 

OOOOEFOO 

0  3S0OE*01 

0 

1375E40I 

■0.25O0E40I 

K 

PRESSURE 

TCMPERATURh 

MACH  rAJMBER 

TOTAL  PRESS 

U-COSINE 

V-CDStNC 

\ 

f-CUSlNE 

X 

V 

7 

1 

0. 13t0E*02 

0.9G24E402 

0 

4424b*00 

0 

I499E402 

0 

1000E40I 

O.OOOOCIOO 

■0. 

1 197E- 10 

0 

3/bO£401 

0 

OOOOE+OO 

-0 

7500F*01 

2 

0. I3l0b*02 

O.9624E403 

o 

A42Ht*00 

o 

t499Et02 

o 

9997E400 

0  7517E-01 

-0 

1  I96E*-  IB 

0 

375DF*01 

O 

1437EIOO 

-0 

2S00E«01 

3 

0. 1311E+02 

0  9625E*02 

0 

44I9E*00 

0 

I499E402 

0 

0968£«00 

0  4934E-0I 

-0 

1  197E  -  10 

0. 

3750E<01 

0 

2B7SE400 

-0 

2bOOE40l 

4 

0. t312E*U2 

0  9826E*03 

0 

4407E*00 

0 

f499E402 

0 

9972E400 

0  7434F-01 

-0 

6001E' 19 

0 

3750P401 

0 

43I2E4O0 

■0 

2500E40t 

5 

0. 13>2E*02 

0.962eE*02 

0 

4393C*00 

0 

t496E402 

o 

9952E*00 

0  9B32E-01 

o 

IBBDE-ZO 

0 

3750C401 

O 

S750E*00 

-0. 

2500E«0l 

6 

0. 1314E*02 

0  9632E402 

0 

4378E400 

0 

1499E402 

0 

9924E«C0 

D  1234E4U) 

o 

6030E- 19 

0 

37S0f+0l 

0 

7  t07E*OO 

■0 

25O0E401 

7 

0. 13lBEt02 

0-9634E402 

0 

4360E400 

0. 

U9aE402 

0 

9692E400 

0,  I46SE400 

0 

0000£400 

0. 

3750E401 

O 

882SE400 

0 

2500rt01 

8 

0. 131BC*02 

0  9643E*02 

0 

4114E+00 

0 

t498E402 

0 

9B50E400 

Q. 172Gk400 

0. 

OOOOE400 

0 

3750E*01 

O 

1006E40 1 

-0 

2500E*01 

9 

'  11BE*02 

0  964aE402 

0 

4240C«00 

0 

I492E402 

o 

9R06E400 

19S9E4O0 

-0 

3I06E - 19 

0 

3750C*0l 

0 

1 lS0E*0 1 

-0. 

2bOOE  4 

10 

.33E402 

0.96G1E*02 

0 

4177E*00 

0 

149(E<02 

0 

9748E«0C 

3332F40O 

-0 

3HSE-  19 

0 

3750E*01 

0 

1294E401 

-0. 

2S00E4 
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Listing  B'6.  Continued 


II  323EI02  0.9EGIE«02  0417et«00  O.I49tE«02  O  97OI£*0  .242SC»00  -0.3I45E'19  O.aTSOEtOI  O. I437E>01  -0.2b00E 

V*hl4BLES  *1  L,  d  •  I.  17 

K  PRESSUME  TEMPERATURE  MACH  M/HSEH  TOTAU  PRESS  U-COSINE  V-C05INE  W-C05INE  X  «  Z 

■  0.133aE'02  0.96EOE>'02  0  4194E400  O.  I499E<02  OlOOOEtOI  -0.489BE-IS  O.O0O0E»00  U.4000E«01  O.OOOOE400  -O.3EOUt<01 

2  0.132eE402  0.gEe0E402  0  4I9SE«00  O.I499Et02  0.9997E«00  0  2512E-OI  0  0OO0£*D0  0.4(XK>E<01  O.  ISDOEtQO  -O.2S0OEtOI 

3  0.  I329E402  0.9S61E»U2  0  4IB9EtOO  O.  I499E<02  0.938aE*00  O.4930E-OI  O  OOOOE»00  O.XOOOEtOI  O  3000E400  -0.7500E<0I 

4  0.  1329E402  0.9663Et02  O.AITSE^-OO  O.  I499E<02  O.9973E400  O.741IE-0I  0.0000£<00  O.4OO0EIOI  0.4500E400  -O.ZaOOE-'OI 

5  O.  I330E«02  0.96fiSe'f02  O  4IESEI00  O.  I499EI02  O  99b2E*00  O  9790E-01  O  0OOOE«0O  0.4000E'>'ni  O  EOOOEtOO  -0  ZEOOEtOI 

6  0.1332E402  0.9G66E403  OAISIE^-OO  O  t499E402  O  9924E400  O.  I327E<00  O.OOOQE^OO  O  4000 E 401  O  750OE»OO  O.ZSOOEtOI 

7  O  I333E402  0.9671E402  0.4I29E400  0.t49a£402  0.989a£4OO  O  1459£40O  0.0000£400  0.4000E401  0BOOOE40O  -0.250OE401 

a  0  I335£<02  0.9G79E402  0  40aiE*00  O.  I497E>02  D  989  IE  400  0.  I730C<00  O  OOOOE  >00  0.4000E40I  O  I050E4OI  -O  2E0OE4OI 

9  0.  1336E403  0.9G84E402  0  4009E400  0.  I492£403  0  9807E400  0.I954E400  O  0O0OE4OO  0.4000E401  O.  I200E401  -0.250OE4OI 

10  O  I339E<02  0.9G9SE402  O  39aGE<00  O  1493E<03  O  97SO£l00  0  2223E40O  O.0000E4O0  0.4000E40I  0.  1350E40I  -O  aSOOElOl 

11  O.  I339E402  0.aG95E402  0  395SE*00  O.I492£>02  0.B7DIE40O  0  242S£«00  O.OOOOEIOO  0.4000E40I  O  I800E40I  '0.2S0OE4OI 

VARIABLES  AT  L.  J  ■=  I,  18 

K  PRESSURE  TEMPERATURE  MACH  MUMOER  TOTAL  PRESS  U-COSIME  V-COSINE  U-COSINE  X  V  Z 

1  O.I34aE402  0.9E9IE402  0  3990EIOO  O  l499Ei02  O  IOOOE40I  -0.4B95E-IS  O.OOOOEtOO  0. 4250(401  0  000OE40O  -0.2500£)0l 

2  O  I343E402  0  9691E402  O  39<3IF40O  0  I499E403  0.99B7E400  0.34S9E  01  O.OOOOE400  0  4250E40I  O  15E2E400  -0  2SOOE40I 

3  0  I344E402  O.9e93E402  O.39a6E400  0.  I499E402  O  99SBE400  0.4Ba0E-01  0  OOOOE  >00  O.42E0h40l  O  3I2SE400  -O.2500E4OI 

4  0  I344EI02  O  9G94E>03  O  39l>lEI00  O.  I499E402  0  ‘1973E40O  0.735IE-01  O.OOOOE400  0  42SOE40I  0.4687E400  '0  2500E40I 

5  O  I345E402  a.9695E402  O  3963E400  0  I499E402  O  9993E400  O  9710E-OI  O.OOOOEtOO  O  42bOE>OI  O  fi2S0E40O  -O.3500E4OI 

6  0-l347Et02  O  9B99E402  O  394BEIOO  0  l499Et02  O  992GEIOO  O  l2nE>00  O  OOOOE400  0-425OE40I  O  78I2E40O  -O  2SC)0E40I 

7  0  I347E402  O  9702(402  O  3923(400  0  l49eE402  0  9894(400  O  I450E«00  O  I212E-1B  O  4250£lDI  0  9375(400  -0  2500(401 

B  O  I35OE402  0.9710(402  0  3872(400  0  1497(402  0  *853(400  0.1711(400  0.0000£*00  0  4250P40I  O  1094(401  -O  2500£>0l 

)0  9  0  1350(402  0.9714(402  0.3803(400  0  1492(402  0  9909(400  0  1947(400  0.2497(-IB  0.425OE>OI  0.1250(401  -0.2500(401 

“  10  0  1354(402  09724(402  0375CC>00  0.1492(402  09752E>00  0.2215(400  D.e30B(-l9  D.4250F4D1  0  I40BE401  -DPSOObiOl 

II  0  1354  0  02  0.9724(402  O  37950  00  0  1492(402  0  9701(400  0.2425(>00  OS309(-I9  0.4250(401  0.1562(401  -0.2500(401 

variables  at  L.  d  =  1.  19 

K  PRESSURE  TEMPERATURE  MACH  NUMBER  TOTAL  PRESS  U-CUSINE  V-COSINE  W-COSINE  X  V  Z 

1  O  1356(402  0.97  18(402  O  39  10(400  O  I499E402  0  100000  I  0.0000(400  O  OOOOE«00  O  4500(401  O  0000(400  -O  2500(401 

2  0  13'jECi02  O  9718(402  O  3811(400  O  1499E402  0  9997(400  0.2439e  01  DOOOOE>00  0  45000  01  0  1625(400  -0.2500(401 

3  0.13S6E402  0  9719(402  0  3806(400  O  1499(402  0  9989(400  O  4793(  01  0  2389E-1B  0.4500(401  0.3290E«00  -0  25000  01 

4  O  1357£>02  0  9720(402  O  3796E<00  0  1499E>02  O  9374(400  0  7224E  01  O  OOOOOOO  0  4500(401  O  4875(400  -0  2500E4O1 

5  O  1358(402  O-9722E402  0  3783(400  O  I499E402  U.9954E>00  0  9556E-0I  0  0O0OE*OO  0  4500(401  0  6500E<00  -0  25000  01 

6  O  13600  02  O  972EE>02  O  3768  0  00  O  I499E«02  O  992BE400  0.l3OOE>00  O  OOOOEtOO  O  4500C>01  0  BI25E400  -U  95O0E>Oi 

7  O.  I3E0E4O2  0.9729E402  O  3739(400  O  1498(402  O  9a96E400  O  1436(4(10  0  OOOOE»00  O  45001401  0.9750000  -O  35<X)ElOI 

B  O  1363002  0.9736(402  0  3685000  O  14970  02  O  9855(400  D  t697ElDO  OOOOOE>(X)  0  45(X>E>01  O  I137E40I  -0.2500E40I 

9  0.1363(403  O  9741(402  0  3619E*00  O  t493E>02  O  98116400  O  1936F400  0.I564E-19  O  45(X)F4(}1  O.I30OE4OI  -O  25CUCi01 

10  O  13670  02  0  97SOE402  0  35160  00  0  14930  02  O  9754(400  O  23D6Ei(X2  0  OOOOEXXI  0  45000  01  0  1462(401  -O  25O0E>0l 

11  O  1367E402  0  9750(402  O  3575(400  0  1493(402  O  9701(400  0  2425F40O  0  OOOOE>00  O  4900(401  O  162SE>01  -O  2500001 

variables  AT  L.  d  •  I.  20 

K  PRESSURE  TEMPERATURE  MACH  NUMBER  TOTAL  PRESS  U-COSlNE  V-COMfJE  U-COSINE  X  V  Z 

1  O  1367E402  0.9740E402  O  3651E»00  O  14g9E>02  O  1000001  -O  48B0C  16  O  953IE-18  O.4750E4O1  O  00O0E400  -0.2500(401 

2  0.13610  02  O  974OE«02  O  3652(400  O  1499(402  0.9997(400  O  237RE-Ot  O  952He-IB  O  4750(401  0  IBS7£>00  -O  2500001 

3  0.1367(403  0  9741E402  0  3646(400  O  149g£402  0  9989(400  0  4G7OE-OI  0  0000E400  O  475OE40I  0  337SE400  0.2500F40I 

4  0.I36SE«02  O  9743E402  0  3635000  0.14990  02  O  9'77SE400  0  7043(-0l  0  0000(400  0  475(1£>01  O.S062E4OO  '0  25O0CI0I 

5  O  1369(402  0  9744E+02  0  362IE400  O  1499(402  0.9956E400  O  9338E-0I  0  OOOOETOO  O  4T5OE401  O  6750(400  -0.2500(401 

6  0.I37IE402  O  974BE402  0  3bU2EtD0  0.  1499E402  O  393OE400  O.I1/8E>0O  0.00000  00  0.475OEIOI  0  B437E40O  -0  SSOOEiQI 

7  O  1372F»02  O  975IE403  O  3563E400  O  I49BE407  O  9S99E400  O  14I5E400  O  0000(400  O  4750E40I  O  I0I2E4OI  0  2500F401 

S  0  I374E402  0  9759E>02  O  35I2EI00  O  I496E>02  O  9656(400  O  1679000  0  OOOOE >00  0.4750(101  O  l1BIE40t  -O  2500E40I 

9  0. 1375(402  0.9754E*02  03449(400  0.I492E403  0.9814(400  O  192IE4O0  O  OOOOE 400  0.4750E»01  O.I350E4OI  -02500E40I 

10  O  1378(402  0  9773(402  O  3A05E>00  O.  I493E402  O  9756E>0O  O  2I9BE>00  O  OOI3OE>O0  O  47bOE*OI  O  1519(401  -O  2500EI01 

11  0.1378  0  02  0.9773E>02  0.3.106(400  O  I4B3E402  0  9701(400  O  2425E400  O  OOOOETOO  O  4750E*01  O  16B7E«0I  O.2SOOE«0l 
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VARIA6UES  AT  L.  J  «  i.  21 


K 

PRESSURE 

lEmPfeflArUHE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

V-COSINE 

W-COSINE 

X 

t 

1 

0  ia76E»02 

0.9759E402 

O.3511E4-00 

0.  H99E402 

0  1000E401 

O.OOOOE4DO 

0.O0O0E40O 

0.E0O0E401 

O.O000E«00 

2 

0  1376E+02 

0.97&9E+02 

0.351 1E«00 

0.  149SE*02 

0.9997E400 

0.2302E‘01 

Q.CMTOOE^OO 

0.5000E401 

0  1750E+00 

9 

0.  1377E«02 

0.9761£^02 

0.3&05E400 

0. 1499E402 

0.9990E400 

0.4467E-0t 

O.OOOOE400 

0.5000E401 

0.3500C400 

4 

0.  f37BE*03 

0.9763E402 

0.3493E4O0 

0. t499E*02 

0.9977E4OO 

0  a735E*01 

0.O0O0E400 

0.5000E401 

0  5390^400 

5 

0. 1379Ei02 

O.9764E402 

0.347€E«00 

0.  1499E-*02 

0.9960E400 

0.8946E’01 

0.OO00E4OO 

O.&O00E401 

0.7000E400 

6 

0. 138 1E>02 

0.9768E402 

0. 3453E400 

0. 1499E402 

0. 9936E400 

0.1134E40O 

O.OOO0E40O 

0.5000E401 

0  a750E*00 

7 

0. 1382E«02 

0.9772E402 

0.3415E4O0 

0.  149BE402 

0.9906E«00 

0. I369E400 

O.000OE400 

0.5000E401 

0. 10SOE401 

8 

0.  l3d4E«02 

0.9780C402 

0  33S5E*00 

0.  1497C402 

O. 9665E400 

0. 1636E«00 

“O  2473E-ia 

O.SOOOE401 

0.  1225E4-01 

9 

0.  f3B5E«02 

0.9768E402 

0.3293E4O0 

0.  U93E402 

0. 982ie400 

0. I88e£400 

0  OOOOE+OO 

0.5000E401 

0.  I400E401 

10 

0.  f3fl9E«03 

0.97B5E402 

0  3251E400 

0. 1494E402 

0  9761C400 

0.2175E400 

O.OOOOEAQO 

0.S000E4O1 

0. fS75E*01 

1 1 

0.  1389E«02 

0.9795E402 

0.32S0E»00 

0. 1494E402 

0  e701£400 

0.2435E4OO 

O.OOOOE^OO 

0.5000E401 

0.  I750e^01 

VARIABLES  AT 

L.  J  -  i. 

22 

K 

PRESSURE 

TEMPERATURE 

MACH  Nl/HBER 

TOTAI  PRESS 

U-COStNE 

V'COSIME 

W-COSINE 

X 

V 

1 

0.  13aSE402 

0  9776E»02 

0  33896*^00 

0-  149RF402 

0. I000E4OI 

-0.48408 ‘ IS 

0. 00008*00 

0.52508*01 

O.OOOOE400 

2 

0.  t3BSE402 

0.9776E  *02 

0.33898400 

0  1499E402 

0  9998E400 

0.22178*01 

0  00008*00 

0  52508*01 

0  iai2E*00 

3 

0.  l3aSE402 

0.9;77fc+02 

0.3384E400 

0.  1499E402 

0.999IE400 

0.4223E-0> 

-0.9463E • IB 

0  52508*01 

0  3625E400 

4 

0  t386E402 

0  97798402 

0. a3e9E400 

0.  14998402 

0  99a0E4OO 

0  63788-01 

0.00008*00 

0  52508*01 

0.54378*00 

5 

0.  iaa7E402 

0.97818402 

0.3347E400 

0.  1499e*02 

0.d964E400 

0.84838-01 

0.00008*00 

0.S2S0E401 

0  72508*00 

6 

0.  13a9E402 

0.9785E402 

0. 33168400 

0  1499E>»02 

0.934IE«00 

0  10B1E400 

0.00008400 

0.52508*01 

0.90628*00 

7 

0.  1390E402 

0.9769E402 

0  3271E400 

0  1497E402 

0.9914E400 

O  1311E400 

0.00008400 

0.52508*01 

0. 10678*01 

a 

0  13938402 

0.9/98E4d2 

0  3202E400 

0  14958402 

0.68748400 

0  15828*00 

0.00008*00 

0. 52506*01 

O  1269F*01 

9 

0  1394E«02 

0  9B02E402 

0  31368400 

0.  1492F402 

O.9630E40O 

0.18388400 

0  00008*00 

0  52508*01 

0. 14508*01 

10 

0  l39aE«02 

0.9B12E«02 

O  30878*00 

0.14938*02 

O  9766E400 

0.21508*00 

0  00008*00 

0  52508*01 

0  16318*01 

1  1 

0.  I39a£402 

0.9&12E402 

0  30a0€400 

0.  1493E402 

0.97018400 

0.2429E40O 

0  00008*00 

0  52508*01 

0. 18128*01 

VARIABLES  AT 

L.  d  •  1. 

23 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

T07AL  PRESS 

U- COSINE 

V-CDSINE 

V-COSINE 

X 

Y 

1 

0. 1392E402 

0  97908*02 

0. 

.32&3E400 

0.  1499F+02 

0. 10008*01 

0.00008*00 

0.00008*00 

0.59008*01 

O. 

.00008*00 

2 

0.  1392E402 

0-9790E402 

0. 

32848*00 

O.  1500EI02 

O  99988*00 

0.20S9E-01 

0  00008*00 

0.55008*01 

0 

187SE*0O 

3 

0.  1392E«02 

0.9  r91k*02 

0 

3279E*00 

0.  15008*02 

0.99928*00 

0. 390CE-01 

0.00008*00 

0.55008*01 

0 

37508*00 

4 

0.  13938402 

0.97938*02 

0 

3260E*00 

0.  15008*02 

0.99828*00 

0  5919C-01 

0  00008*00 

0.55008*01 

0 

56258*00 

5 

0.  13948*02 

0-97958402 

G 

32348*00 

0  14998*03 

O  99698*00 

0  78498-01 

0.00008*00 

0  55008*01 

0. 

75008*00 

6 

0. 13978*02 

0.96008*02 

0 

31968*00 

0.  14998*02 

0.99508*00 

0. 100IC4D0 

0.00008*00 

0.65008*01 

0 

93758*00 

7 

0  13988402 

0.98058*02 

0 

31428*00 

0.  14978*02 

0  99278*00 

0  12108*00 

0.00008*00 

0  55008*01 

0. 

1 1258*01 

B 

0.  14028*02 

0  95168*02 

0 

30648*00 

0. 14968*02 

0.98918*00 

0. I47D£*D0 

0.00008*00 

0.55008*01 

0 

1312E*01 

9 

0. 14038*02 

0  9fi21E*02 

0 

29928*00 

0.  14938*02 

0  98528*00 

0  17148*00 

0.00008*00 

0  SSQQEfOl 

0 

15008*01 

10 

0  14098*02 

0.96358*02 

0 

29348*00 

0.  1496F*02 

0  9?B2E*00 

0.20788*00 

0.00008*00 

0  55008*01 

0. 

16878*01 

1 1 

0  14098*02 

0  96358*02 

0 

29328*00 

0.  14968*02 

0  97018*00 

0  24258*00 

0  00008*00 

0  55008*01 

0 

1B75E*01 

VARIABLES  A7 

L,  0  «  1, 

34 

K 

PRESSURE 

TEMPERATURE 

KACH  NUMBER 

TOIAl  PRESS 

U-CDSIHE 

V-COSlNk 

tf'COSlNE 

X 

Y 

1 

0  13978*02 

0  99018*02 

0.3l90E*00 

0 

14998  *>02 

0- 10008*01 

0  2386E- 15 

0  18648-17 

0.57508*01 

0 

00008*00 

2 

0. 13978*02 

0  98018*02 

0  3192E*00 

0 

14998*02 

0.99988*00 

0  18268  01 

0.  18638-17 

0.57508*01 

0 

19378*00 

3 

0  13988*02 

0.98028*02 

0  31B7E*00 

0 

15Q0L*03 

0.99948*00 

0.35908-01 

O  00008*00 

0  57508*01 

0. 

38758*00 

4 

0  13998*02 

0  9a04E«^02 

0  31668*00 

0 

15008*02 

0.99858*00 

0.54758-01 

0  18778-17 

0.5750E*01 

0 

58128*00 

5 

0  14008*02 

0.9B07£»02 

0  3I37E*00 

0 

14998*02 

0.99748*00 

0  72438-01 

0  23658  -  IS 

O  57508*01 

0. 

.7750E*00 

6 

0  14038*02 

0.9B13E*a2 

0.30948*00 

0 

14S9E*>02 

0.99578*00 

0.92158-01 

-0  9S&1E- 18 

0  57508*01 

0 

96878*00 

7 

0.  14048*02 

0.98168*02 

0  303lE*00 

0 

14908*02 

0.99398*00 

0  11078*00 

0  19548-17 

0  57508*01 

0 

1 162E»01 

a 

0  14088*02 

0.98298*02 

0  2937E-*00 

0 

14G5E*03 

0  99088*00 

0  13S4E*00 

0  00008*00 

0  57508*01 

0 

13568*01 

9 

0. 14108*02 

0.98348*02 

0.28408*00 

0. 

1491E*02 

0.96738*00 

0. 15928*00 

'0  41598-17 

0  57508*01 

0 

15508*01 

10 

0.  14  I6E*02 

0.99508*02 

0  273SE-*00 

0 

U92E*>03 

0  97938*00 

0.2024f+00 

0.00008*00 

0  57508*01 

0 

1  M4E*0l 

11 

0  1417E*-02 

0  98508*02 

0  27338*00 

0. 

14928*02 

0  97018*00 

0.24258*00 

0.00008*00 

0  57508*01 

0 

19378*01 

VA  Tt8S  AT 

L  .  J  ■  1 , 

25 

Z 

•0.2500E'*01 
-0.2500£*0f 
-0.2500E«01 
•0.2SO0E*01 
-0.2500E+01 
-O.2500E«Of 
'0.2SOOE«0< 
'0.250OE*Of 
-0.2S0OE<»Ol 
-O  2500E‘»01 
•0.2500E*01 


Z 

-O. 2500E*01 
-0  2S00E*01 
-0.2S0OE«^01 
-0.25O0E«0l 
-0.2500E401 
-0.2500E*0I 
-0.2500E4^01 
-0  2500E«01 
•‘0.2500E«01 
-0.26OOE*0l 
-0- 2500E«01 


Z 

-0.2500E*0I 
-0.26O0E+0I 
-0.2500E^01 
-0.2S00E+0I 
-0  2SOQE-«'OI 
-0  250OE+OI 
-0  2500E^O1 
-0-2S00E«OI 
'0.3S00E>01 
-0  2500E401 
-0  2900E'»-0l 


Z 

-0.2SOOEtOl 
-0.2500E+01 
-O.2SO0€tO1 
-0.2500E4>01 
-0  2SO0E^O1 
-O.2S0OE^O1 
-0. 2500E«01 
'0  2S0OE*0] 
-0  2500E+01 
-0  25OOE«0l 
'0.2500E«^OI 
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Listing  B-6.  Continued 


K 

'ESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINF 

V-COSINE 

V-COSiNE 

X 

V 

z 

1 

V  140IE4Q2 

O  9aQ9E-»02 

0 

3109E+00 

0. 

149aE«02 

0. 

1000E*01 

0.0000k  *00 

0.3756E- 17 

0 

6000E+01 

O 

OOOOE+OO 

'0 

2S00E+U1 

2 

O.  140U*02 

0.9809E«‘02 

0 

3  1 1 1E400 

O 

149BE403 

0. 

9999E+00 

0.  149IE*01 

O  37h4E-17 

0. 

60006*01 

0 

2000E*00 

-0 

2500E  *01 

3 

0  1402£*02 

0.9filOEtO2 

0 

3103E«00 

0. 

t49eEt02 

n 

9995Et00 

0.31OSE  01 

O  7529E-17 

0. 

6000E+OI 

0. 

40006+00 

■0. 

25O0E+O1 

4 

0  l403k*O2 

0.9613E*0? 

0 

3083E«00 

0 

l499Et02 

Q 

99a&E«00 

O.4737E-0I 

□.00006*00 

0 

60006*01 

0 

6000E400 

'O. 

25OOE*0l 

5 

0.  140SE^02 

0  9016E*O2 

0 

309SE400 

0 

1499F402 

0. 

99aiE+00 

0  61fi2E‘01 

0  0000£*00 

0.6QOOEI01 

0 

dOOOE+00 

-o. 

2500EI01 

6 

0.  t40aE402 

0  9823E^02 

0. 

30Q9£«00 

0. 

1490E*02 

0 

0970E+00 

0.7734E-01 

0.0C0OE*OO 

O 

6000£401 

0 

10006*01 

-0. 

2S0O£*01 

7 

0  1410E«O2 

0.9a29E4'02 

0 

293a€«00 

0 

I497E+02 

0 

9960E«00 

0.a939E-0l 

-0  3954E • 17 

0 

6000E401 

0 

1300E+01 

-0. 

2500E*01 

6 

O.  14  lfiE402 

0.9644k4G2 

0 

2e28E*-00 

0 

1497C*02 

0. 

9943E+00 

O  1070F+00 

O.OOOOE+OO 

0 

6000E+01 

0. 

1400E+01 

-0. 

2500E+01 

9 

O.  14  iaC‘»02 

0.9a50E't02 

0 

2697E«00 

0. 

1491E**02 

0. 

9933E«O0 

0  1153E+00 

O.OUOOE  too 

o. 

6OO0£«01 

0 

1600E*01 

-o. 

2500E*0l 

10 

0  1430E-f02 

0.9a77€«02 

0. 

2557E*00 

0. 

t497Et^02 

o 

9a9BE+00 

O. 1427E+00 

O.OOOOF +00 

0 

6000E+01 

0. 

iaooE+01 

-0. 

2500E+01 

1 1 

0  143ie«-02 

0.9a77F*02 

a 

3SS7C«00 

0 

t497E*02 

0 

9023F40O 

0  l24OEt0O 

O. OUOOE+00 

0 

6000E  +01 

0. 

2000£*01 

-0. 

29006 +01 

VARIABLES  AT 

II 

26 

K 

PRESSURE 

TEMPERAIURE 

maCh  number 

lOTAL  PRESS 

ll-COSXNE 

V-COSINE 

V-COSINE 

X 

V 

2 

1 

0  I404E«02 

0  9fl1'jE*02 

0. 

3046E+00 

0. 

l497Et02 

0 

10006+01 

O.OOOOE+00 

O.OOOOE+OO 

0 

625OE+0I 

u 

OOOOE+OO 

-0. 

,2500E+OI 

2 

0  1404E-»02 

a.9aiSEi02 

0 

3047£*00 

0 

f40RF'>O2 

0 

9d99E+00 

O  1 13SC  0  t 

O  OOOOEtOO 

0 

62bO£+01 

0 

2000k»00 

-0 

25006*01 

3 

0  1405E403 

O  9aiSE4-02 

0 

3036£-*00 

0 

ld97Ci02 

o. 

9997£«00 

0  2466E-OI 

0.377aE • 17 

0. 

6250E+01 

o 

4000E+00 

-0 

2500E+01 

4 

0.  l4O6E4‘02 

U  9ai9E*02 

0 

3023E400 

o 

1 408  E  4-02 

0 

9993E+00 

0.370SE*01 

0  00006*00 

0, 

.6250E*0i 

0 

60OOk+00 

•o. 

.  2500E  +  01 

0  140eE'>02 

0  9a22E«02 

0 

3002E  *00 

0. 

|499E*^02 

0 

99fl9e*O0 

O  4679k-UI 

0  OOOOF+OO 

0 

62506 +OI 

0 

80006+00 

-0 

2&00E+0I 

6 

0  1411E4Q2 

0.9630e«02 

0 

296SE*00 

0 

tSO0ktO2 

0. 

99846*00 

0  5665E*01 

“0.  I927E- 17 

0 

6250E*OI 

0 

lOOOEtOl 

-0 

2SO0E*01 

7 

0. I4l4e«02 

0.gBJ6C*^02 

0 

2901E«00 

0 

t49nF«03 

o.9?siE>^oa 

0.6l3b£  01 

'0  lOeSE- 17 

0 

62B0E+01 

0 

1200E40I 

“0, 

.25006*01 

fl 

0.  14l9e»02 

0  9aii1E40J 

0 

2806£«00 

0. 

1499£*02 

o 

9976E*00 

O.69Sl£‘0i 

0  OOOOE+OO 

0 

6250£+01 

0 

I400E+01 

-0 

.25006*01 

9 

O  1431E>02 

0.9a57E4‘02 

0 

2B9ie400 

0 

149&F«02 

0 

9981E+00 

O  GldSE'OI 

0  84436 ' 17 

0 

6250k*01 

0 

l60Qk+Ol 

-0 

2500E*01 

10 

O.  1432E^02 

0.9flB2E402 

0 

2619E4-00 

0. 

|502E«02 

0 

99a3E+00 

O  5791f -01 

0  OOOOE+OO 

0. 

.6250E+01 

o 

IQOOE+OI 

-0 

2500E*01 

1 1 

O  1433Ef03 

0  98a2Ct02 

o 

26 15E«00 

0 

1S02F**02 

0 

IOOOE+01 

O.SSRSr  15 

O.OOOOE+OO 

0 

62606+01 

o 

2000E+01 

‘0 

29006*01 

VARIABLES  Af 

L.  J  ■  1. 

27 

K 

PRESSURE 

TEMPERATKRF 

MACH  NUNBER 

TOTAL  PRESS 

U-COSINE 

V-COSINE 

W-COSINE 

X 

V 

2 

1 

0  I406E102 

0  9B19f*02 

0. 

3002E+00 

0. 

M97C*02 

0 

1000E+01 

O  00006*00 

0  OOOOE+OO 

0 

.6500E+01 

0.<)OO0C«00 

-0 

2500Et01 

2 

0  I40BE*02 

0.9ai9E«02 

0 

a002E*00 

0 

14g7E+07 

0 

1000€*01 

0  9144b'02 

0  OOOOF*IX> 

0 

.6500F+01 

0 

2000E+00 

•0 

2SO0E+O1 

3 

O.  14O7E«02 

0.9820E^02 

0. 

.2992E*00 

0 

1497E«02 

0 

9998E*00 

0  1853E-01 

•0  19I4£'17 

0 

G50OE+0i 

0 

4CX70C*00 

-0 

25006*01 

4 

0  14QaE4'02 

0  9a?3E«02 

0 

29B6E’*O0 

0 

I498E«0? 

0 

9996E*00 

0  769li£'0l 

0  OOOOE+OO 

0 

6500E+0I 

0. 

6000E*00 

-0 

2500E*01 

S 

0  1409E*02 

0.9a2SE*03 

0 

2973E*-00 

0 

149BL«02 

0 

9995E+00 

0  32a4E-01 

O  OOOOE+OO 

0 

CS00E*01 

0 

8000E+00 

•o 

25OOE*0f 

6 

0.  14l2Ei'02 

0.9a3lE402 

o 

2945E*’00 

0 

1499E*02 

0 

9992E»00 

0  3910E  01 

0  4849E -  IB 

0 

6500F+01 

0. 

.  100OE+0I 

-0 

2500E+01 

7 

0.  14I3E402 

0  saisF^oa 

o 

289 lE^OO 

0 

149Hk»02 

0 

99016*00 

0  4151F-01 

0  3948E-17 

0 

G50OE«O1 

0 

12006*01 

-0 

25006*01 

a 

0. 14I7E*03 

0.9a45E4^02 

0 

3ei6E*00 

0 

149TE^03 

o 

9989E*00 

0  4606E-01 

0  OOOOEtOO 

0 

.G&OOE*OI 

0 

14006+01 

•0 

.  2500E+01 

9 

0  |417E*02 

0.9B49b«02 

0 

2743E«00 

o. 

1493C*02 

0,9992E+00 

0  3900F-OI 

'0  I66IE-I6 

0 

O 

111 

o 

o 

« 

0 

I600E+01 

-0 

2500E*01 

10 

0  U31E*02 

0.9659E4'02 

0 

2739EI00 

0 

1497E«03 

0. 

9996C+00 

0  2676E-01 

0  00006*00 

0 

6600E«01 

0 

1800E+0I 

•0 

.25006*01 

1 1 

0  1d21E'*02 

0  5B!)9E*02 

0 

2736E*00 

0 

1497E*02 

0 

1000E*O1 

0  2658k '15 

0  OOOOE+OO 

0 

6500£401 

0 

.2000E+01 

-0 

2500E*01 

VARIABLES  AT 

L,  J  -  I 

26 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

V-COSINE 

V'TOSINl 

X 

Y 

Z 

1 

0.  l40aE^(>3 

0.9824Ef02 

0 

2g76E*O0 

0. 

149RF-t03 

O 

1O00E*Ol 

o  oooonoo 

0  0000E4OO 

0 

67S0E+01 

0 

OOOOE+OO 

•0 

2S00E+01 

2 

0  i408E*»02 

0  9833i:i'02 

0. 

2974E*'00 

O. 

1497EI02 

0. 

,  1000E«01 

O  7764C-02 

O  ODOOE+00 

0 

C750E+01 

0 

2O0OEI00 

-0 

.2SOOE*01 

3 

0.  1409E*02 

0.9a25E4-0? 

0 

296BE*00 

0 

149flF^02 

O 

99S9E+00 

0  121BE  01 

-0  7708t- 17 

0 

6750F+OI 

0 

4000E+00 

-0 

2500E+01 

4 

0.1410E«02 

0  9B2b£t02 

0 

2966E^OO 

0 

1499EI02 

0 

9999£«O0 

0. i69or-ni 

0  OOOOE+OO 

o 

G750E401 

0 

6000C+00 

-0 

2S00C*01 

5 

O.  14tl£*oa 

0.9829E^O? 

0 

2964E*Q0 

0 

1499F*02 

0 

9998£<00 

0.1945E  01 

0  O0C)OE*00 

0 

6750k +01 

0 

8000F+00 

-0 

2500E+01 

B 

0  U13£^02 

0.9B33b  *02 

0 

392aE<*00 

O. 

1499£*02 

O 

9997E*00 

0  23176-01 

0  I949E-I7 

0 

67&0E+01 

0 

ioooc*oi 

-0 

.2500E*01 

7 

0  1414E«()2 

0-9a37Et02 

0 

2a?7EiOO 

0 

14'J7F402 

O 

9997E+O0 

0  2441£  01 

0  7931E- 17 

0 

6750E+0 1 

0. 

.  1200E+01 

■0 

2500E+OI 

a 

0  M16Ei'02 

0  9B44E*02 

0 

2ei4E«00 

0 

1496Et02 

O 

3996E+00 

0  2709F'01 

U  OOOOEtOO 

0 

6750E«0i 

0 

1400E*Ol 

■o 

25006*01 

9 

0  I417E*02 

0  9648Eto; 

0 

27a3E  too 

0 

1494b +02 

O 

9999E+00 

0  21 12E  01 

•0  3299E- 16 

0 

6750k *01 

0 

1600F+01 

-0 

25006*01 

10 

0  I420E*02 

0.  9ab<iL  *02 

0. 

,276aE4O0 

0 

H90E*O2 

0 

9999EIOO 

O  l27ftF-01 

0  OOOOE+OO 

o 

6750Et01 

0 

1BO0E+O1 

-0 

2500E+01 

1 1 

O  1420E«02 

O.9e58F*^02 

0 

2765£tOO 

0 

1497EI02 

0 

loooetoi 

0.  13l6e- 15 

0  n(X)0E*00 

0 

.67S0E*01 

0 

20006*01 

■o 

25006*01 

variables  at 

II 

29 

K 

PRESSURE 

TEMPFRA1URS 

MACH  NUMBER 

lUiaL  PRESS 

U-COSIKE 

V-COSINF 

W-C051NE 

X 

Y 

Z 
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Listing  B-6.  Continued 


\  0.1410E+02 

2  O. 14I0E^02 
d  0.  \4  \  IE^02 

4  0  141  ICt02 

5  O.  i412E4^02 

6  0.1413E«02 

7  0.  14l3E-f02 

a  0.14I4E'»02 
9  0. 1414E«02 

10  0  1416E^02 

11  O  1416E402 


0.9B2Hfc«02 
O  9B2?F«02 
0.9829E^02 
0.9B2gE4-02 
O.Qa30E+O2 
0.9e33E«02 
0.9B3bfc4o3 
0.9S40E+02 
0  9B43E402 
0.9648Et02 
0.9a4flEtO2 


O  2966E«^00 
O.2963E«^00 
0  2963E4^QQ 
O  296IE«00 
0  2948E^OO 
O  2920E«00 
O  2a7OE^O0 
0.2Bl6e4^00 
O.270OE+OO 
O  2793E40D 
0  2790E«OO 


O.  1499E+02 
0  1499e+02 
O, 1600E*02 
0  1500F«02 
O. I500E«02 
O  l4g9E«02 
0.  1496F402 
0.  1494C402 
O.  1402E402 
0  149SCI02 
O  1499E402 


o. iooa€«oi 

0. 1OOOE«^0l 
O. 1000E*01 
O.  lOOOE^OI 
O  9999E«00 
0. 9999 E >00 
0.9999fe40O 
O.9999E«0O 
0  9999E400 
0. lOOOE^Ol 
O  iO00E»O1 


O.OOOOE^OO 
O  Cb39C  02 
0  730aE-U2 
O.99O1E-02 
O  1074r  OI 
O  1324F-OI 
0.  t4iaE-OI 
0. 1S93E  >Ol 
0. 1 1S3E-01 
O  743SE>02 
O  6936F-  16 


O.OOOOE+OO 
O  OOOOE400 
'O  1542C-16 
0  O000E4O0 
0  OOOOEtOO 
O  3909E- 17 
0.7955E- 17 
0  OOOOEfOO 
-0.32a3C-16 
O  OOOOE400 
0  OOOOE«00 


0.7000E401 
0.7000C»01 
O  7000t401 
0. 700OEt0l 
0  7D00C*01 

o.7ooor+oi 

O.7D0OE+01 
0  7000E+01 
0.7000E«01 
0  7000C«’01 
0.7000E+01 


0  OOOOEtOO 
O. 2000E  f OO 
O  4000£t00 

o.eoooEtoo 
0  eoooE-t-oo 
0  lOOOCtOI 
O.  1200E«01 
0  UOOEtOI 
o  leooctoi 
O.  ISOOEtOI 
O  2000E*01 


-0  2SQOE«Ol 

o.asooE+oi 
-(>.3500Et01 
-O  2500E40I 
•0.2500EtOi 
-O  250OE«‘01 
-O.2S00E*01 
-0.2500Et01 
■O  2500C+01 
-O.25OOEt01 
-0  SSOOE-tOI 


VARIABLES  AT  L»  J  »  1.  30 


K 

PRESSURE 

TEMPERAIUKE 

maCii  number 

TOTAL  PRESS 

11 

i-COSINE 

V  COSINE 

W-C0S1NE 

X 

Y 

z 

0. 

1412E402 

0.9B3lEt02 

O, 

.29S8EtO0 

0. 

1 SOOE  t02 

O 

1000E401 

0. OOOOEtOO 

0. OOOOEtOO 

0 

7250E401 

0. 

OOOOEtOO 

'0. 

2500Et0l 

2 

0 

1412Et02 

O.903OEtO2 

0 

295€E«00 

0 

1S00E«02 

0. 

lOOOEtOl 

0  4/4  7E  02 

0  OOOOEtOO 

0 

72bOEtOt 

0 

2000EtOO 

-0. 

2SOOEt01 

3 

0 

1413E402 

O.9032EtO2 

0 

296IE400 

0 

1b01k402 

0. 

lOOOEtOI 

0  4441F‘07 

■0.7712E' 17 

0. 

72S0E401 

0 

AOOOFtOO 

•0 

2S00b40l 

4 

0 

1412Et02 

O.d03lE4O2 

0 

296BEtOO 

0. 

|50tEt02 

0 

fOOOEtOI 

O.630OEO2 

0. OOOOEtOO 

O 

72bOE401 

0. 

SOOOCtOO 

•0 

3500Et01 

9 

0 

14I3E402 

O  9032C«O2 

0 

2943EtOO 

0 

l9O0Et02 

0 

lOOOCtOl 

0  683Sr-02 

0  OOOOE400 

0. 

7250Et0l 

0. 

0OOOE*OO 

■o 

2500E 401 

6 

O 

l4l3Et02 

0.9a33E402 

0 

29I3E«00 

0. 

1499Ct02 

O. 

lOOOEtOI 

O  ti€26C-02 

O. 19B9E '  17 

0 

/250C*01 

0 

I000E401 

■o 

2SOOE  t0 1 

7 

0 

14  T3E402 

0.9a3SE402 

0. 

.?B6SEtO0 

0. 

149CE«02 

0 

lOOOEtOI 

0  9153E-02 

0  3904E'  17 

0 

7250E4OI 

O 

1200E*01 

-0 

250OF4O1 

R 

0 

14  14Ft02 

0.9B39b402 

0 

2BI8EtO0 

0 

1494Et02 

0 

1000E tOl 

0.9677E‘02 

O.OOOOE400 

0. 

72SOEt0l 

0 

1400E4O1 

0. 

.2500Et01 

9 

0 

14 14Et02 

0.984 IFt02 

o 

2790E4OO 

0. 

1492Et02 

0 

lOOOEtOI 

0.6124E '02 

'0  8ie2€-  1? 

0 

72SOE«OI 

0 

leooEtoi 

-0. 

2SOOEt01 

10 

0. 

14lSEt02 

0  9844Et02 

0 

3aoaEtoo 

0 

1494£*03 

0. 

lOOOEtOI 

O  4O47E-02 

O  OOOOEtOO 

0 

7750E40I 

0 

laooEtoi 

■0 

2S00£toi 

11 

0. 

1414Et02 

0  9844kt02 

0 

seoiEtoo 

O 

l494Ft02 

O 

lOOOE  tOl 

O  33SeE-l6 

0 . OOOOE  400 

0. 

72SOEt01 

0 

2000E4OI 

0 

2500Et01 

VAKIABLES  AT 

L.  J  •  1. 

31 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U^COSIME 

V-COSINfe 

W'COSINE 

X 

Y 

z 

1 

0  l412Et02 

0  9fl31Et02 

0 

29S0E4OO 

0.  I500E402 

0  lOOOEtOI 

o.ooooctoo 

0  OOOOFtOO 

O.7SO0CtOl 

0  OOOOA-tOO 

•O.2SO0Et0t 

2 

0  14t3Et02 

0.9a32E402 

0 

2950E400 

0  1500Et02 

0  1000E4OI 

0  269  IE '02 

0  OOOOEtOO 

0  79OOE40I 

0  2000EtOO 

-0  2500Et01 

3 

0.  t413E402 

0  9B32Et02 

0 

29S6EtOO 

0. 1SOtE402 

O. lOOOEtOI 

0.361 1E'02 

0  386  IE' 17 

0.7900Et01 

0  4000(400 

0  3500Ct01 

4 

0.  14t3E402 

0  9632(402 

o. 

.29S2E400 

0.  1501Et02 

0  lOOOE+OI 

0  5700C-02 

0. OOOOEtOO 

O./SOOFtOl 

0  6000E400 

'0.3500Et01 

5 

O.  I413E402 

O  9832Et02 

o 

293eEtOO 

0  1SO0E4O2 

O  lOOOEiOl 

0.6G3Sr-02 

0. OOOOEtOO 

0.75OOEt0l 

0  BOOOEtQO 

•0.2500E*Ol 

6 

0. 14l3Et02 

0. 9633(402 

o 

29MEtOO 

0  H9aEt02 

O. 1000E4O1 

0.B039E'02 

•0. t225E- IB 

0.7500(401 

0. 1000E401 

'0.2500EtOI 

7 

0. 14 I3E402 

0.98356402 

0 

2868EtOO 

0.  I49GE402 

0  lOOOEtOI 

0  8193E'02 

'0  39BIE' 17 

0  750OE4OI 

0. I300£t01 

-0  7500E40I 

8 

0  I413E402 

0  9B39£to2 

0 

2e27EtOO 

0. |494Ct03 

O. 1000E401 

0.7412E-02 

0. OOOOEtOO 

0.7500E*01 

0  1400E401 

'0  2500(401 

9 

0.  l413Et02 

0  9e4tEt02 

0 

26038400 

0  1493C«02 

0.  lOOOEtOI 

0  397BE'02 

0  I629E'16 

0  7500£t01 

0  leooEtoi 

'0  2SOOEtOI 

10 

0.  14 13Et02 

0  9B43b4a2 

0 

28I3E«00 

0.  U93Et02 

0  lOOOEtOI 

0  I4I6E'02 

0  OOOOEtOO 

0.  ySOOEtOI 

0  IBOOFtOI 

-O.25OOFt0l 

1 1 

0  1414(402 

0  9B43Et02 

0 

26l3EtOO 

0  t493E402 

0. lOOOEtOI 

0.B1 ICE  17 

0  OOOOEtOO 

0  7COO(tol 

O  2000£t01 

-0  260OE«0l 

VARIABLES  41 

L  .  U  •  1 1 

32 

K 

PRESSURE 

TCMPCRATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

V-COSINE 

W-COSINE 

X 

V 

Z 

1  0  1412E403 

7  0  14l2Et02 

3  0.1412Et02 

4  O.  14t2E4.02 

5  O.  U13E  +  02 

6  O  14l3Et02 

7  0  1413E^02 

a  O  14i4Et02 
9  0.1414E«02 

10  0  1414E^02 

11  0  I4i4£402 


0.9e2eEt02 

0.9929fc4C2 

0.9828(4^02 
O  9829Et02 
0  98311+02 
0.9834C«02 
0.9B37Et02 
0  9642E402 
0.984S£«02 
O.9046E«O2 
0.9846EtO2 


0  2g36E400 
O  2937EtOO 
0  2942EtOQ 
0  294IE400 
0  2931E40a 
O  2909E«00 
O  2074E4OO 
O  284IEtOO 
0  2823EtOO 
O  283GE4O0 
0  2B27EtOO 


0.  1499C«02 
O  1499E402 
0  (500E402 
O  1SOnEt02 
0.  1490E4O2 
0.  U9eE402 
O  1497Ft02 
O  149SEi02 
O  l49bEt02 
O  1494E402 
0  149SC»02 


O  lOOOEtOI 
0  l00OE«O1 
O.  lOOOE+'OI 
O  lOOOEtOI 
0. 1000E401 
O  1000E«01 
O  1000E401 
0. 1000C+01 
O. fOOOEtOl 
0  1000E«O1 
O  1000F4O1 


0  OOOOE+OO 
O  7  <06E '03 
O  2935C'02 
0  4B77F-02 
0.6I53E'02 
O  60BBE>02 
O.670OE'O7 
O  579B8'02 
0  2705F-02 
-0  6b92E'03 
•O  R073E -  17 


0  ooooc«oo 

O  OOOOEtOO 
0,  1553E- 16 
O  OOOOETOO 
O.OOOOE+OO 
-0  1902E-I7 
•0.7942E-  17 
0  OOOOEtOO 
0. 3234E -  16 
O. OOOOEtOO 
0  OOOOEtOO 


O  7750EtOi 
0.7750E»0I 
0.  /TSOEtOI 
O  7750E*01 
0.7750Et01 
O  775OEt01 
O  7750Et01 
0, 7750Et01 
O.775OEt0l 
0  77W)Et01 
0  7750Et01 


O  OOOOEtOO 
O  2O0OFtOO 
O  40DOEtOO 
O  eOOOE+OO 

o.aoooE+oo 

0  lOOOEtOI 
0.  1200E40I 
O  1400E*01 
O  1600E4OI 
0  1B00E401 
O  2000E«01 


-0  2500Et01 
-O  2600Et01 
-0  3SOOE«OI 
0. 2600Et01 
-0  2500Et01 
0  2900E4ni 
-0.2900E*01 
-O  2500E401 
0.25O0Et0l 
'0  29OOCt0l 
■O  2500£401 


VARIABLES  AT 

L.  J  »  1 , 

33 

PRESSURE 

TEMPERATURE 

MACM  NUMBER  TOTAL  PRESS 

U-COSINE 

V-COSINE 

V' COS INF 

X 

Y 

I 


1 


2 


1i3E402  O  963Yht03 
.  13E403  0.9B36Ct02 


0  2926EtOO 
0  292?EtOO 


0.  1499Et02 
O. lSOOEt02 


n  1000E40I 
0  fOOOEtOi 


OOOOEtOO  0  OOOOEtOO  O  aOOOCtOi 
84Obk-03  O  OOOOEtOO  O  8000E4O1 


O  OOOOFtOO 
O  2000EtOO 


25QOFt 

2500Et 


> 

m 

O 

9 

H 

? 

I 

ro 

P‘ 


Listing  B-6.  Continued 


3 

4  1 3C  *  02 

0.9Ba4k-«-02 

0  292€£-«-OQ 

0 

1499L4-02 

0 

1000E  fO 

.2G64C  02 

-0 

9366E-03 

0.00000401 

0 

4000E*00 

-o. 

SOOOE 

> 

rri 

d 

41304-02 

O.9B34F402 

0  2029E400 

0 

1G00£*»02 

0 

1000E  4*0 

.34468*03 

-o 

6S4&£-Oa 

O.aOOOE+QI 

0. 

.60000*00 

-0 

50000 

o 

5 

u 

1413E+02 

0  9Sa3E  >02 

0.2925E40Q 

0 

1499Et02 

0 

1000E*01 

0  34S1E-02 

•0 

2353E-03 

0  8000E401 

0. 

aoooEioo 

•0 

5OOO04UO 

n 

6 

0 

U1JC»02 

O  9e34b403 

O  2909E400 

O 

I498L402 

0 

lOOOE-fOl 

0.404GE  02 

0 

I613E-03 

0  aoooE40i 

0 

10000*01 

-0* 

50000*00 

7 

0 

1413Ct02 

0  9B35E+02 

0.2fiSOE*00 

0 

1497£>02 

0 

t000E->^O1 

O, 4158E -02 

0. 

.498BE-03 

0  aoooE4-oi 

0 

1200E*01 

-0 

50000*00 

:p 

8 

0. 

14  iaE+02 

0  9Saa£402 

0.2653E400 

0 

149SE402 

0 

tOOOE*Ot 

0.4189E‘02 

0 

8305E-03 

O.SOOOE401 

0 

1400E*01 

-0. 

.SOOOE *00 

9 

0 

t413Et02 

0.9B39Et02 

Q.2a39E«00 

0 

14S4E4-02 

0. 

tOOOE4^01 

0.3AS3E -02 

0 

10300-02 

0.B<W0E401 

0 

1600E*OI 

-0. 

50000*00 

■kJ 

10 

0 

14130402 

0.98380*02 

0  2841EIOO 

0 

1494£>02 

0 

1000E4O1 

0.2874002 

0 

15610*02 

O  8000E401 

o 

18000  *01 

■0 

SoOOEiOO 

1 1 

o 

1413E+02 

0*983804*02 

0  2841E4^D0 

0 

1494F«02 

o 

1000E40t 

0  3215E-16 

0 

15610-02 

O.8OQ0E401 

0 

20000*01 

-0 

50000*00 

V/kKIABLkS  AT 

K  PRESSURE 

1  0  I017E*02 

L.  J  =  11. 

TEMPEftAlUHfe 

0  89&QE402 

1 

MACH  NUMBER 

0.7660E400 

TOTAL  PRESS 

0. 1SO0E«O2 

u 

0 

-COSINE 

1000E*0I 

v-COSfN€ 

0  00000400 

M-COSINE 

O.OOOOE400 

K 

0  0000h400 

0 

T 

OOOOE  4  00 

0 

z 

00000*00 

0. 

1017E*02 

0  89600402 

O  7GG0e400 

0. 

1iOOC«Q2 

o 

10006  401 

O  OOUOE  1 00 

0 

OOOOEIOO 

0  *  00000 1 oo 

0 

10000*00 

0 

OOO0L*OO 

3 

0 

1017E+02 

0  e990E‘^02 

0  7e60E400 

0 

1500E>02 

0 

1000E401 

0.O000F400 

0 

OOOOC400 

0  00000*00 

0 

20000*00 

0 

00000*00 

4 

0, 

I017E*02 

O  &950E4O2 

0  7860E400 

0 

l6U0fe(02 

o 

100OE4O1 

0  00UOC>0O 

0 

OOOOEiOO 

0  OOOOEiOO 

0 

3000EtCX> 

0 

00000*00 

5 

0 

1017E402 

0.e950E^02 

0  7€61E>00 

0 

l500Et02 

o 

tOOOE401 

O  OOOOE+OO 

0 

00000*00 

0  00000*00 

0. 

4000E+00 

0 

00000*00 

G 

0. 

10t7E«02 

O.B950b>02 

0  766(E400 

O 

1&OOE402 

o 

tOOOE*Ol 

O  000OC400 

0 

OOOOEtOO 

O.OOOOElOO 

0. 

50000*00 

0 

00000*00 

7 

0 

1017E*02 

0  B94gE>0? 

0  7881E*00 

0 

1S00E>02 

0 

10000401 

O  OOOO0  400 

0 

00OOE*0O 

0.00000400 

0 

6000E>00 

0 

00000*00 

a 

0 

l0t7E*O2 

0  a949E402 

0  7C61E4O0 

O 

1SOOE>02 

0 

tOQOEiOl 

O  OOOOEIOO 

0. 

OOOOE+OO 

O.OOOOE400 

0 

70000+00 

0 

OOOQ0+OO 

9 

0 

1017Et02 

0  B949E4-02 

0  7G6(E400 

0 

1*1000402 

0. 

10000401 

O  OO(K>k*O0 

0 

00000400 

O.OOOOEiOO 

o 

8000E *00 

0 

OOOOF*00 

10 

0 

1017E+O2 

0  8949E402 

O  7863E400 

0 

1500E402 

0 

10000401 

0  00000400 

0 

00000*00 

0  OOOOF*00 

0 

9000E+00 

0 

00000*00 

1 1 

o 

10I7E«02 

0  894904*02 

O  ;GG2E*00 

0. 

1500EI02 

0* 

1C00E401 

O.OOOOElOO 

0 

OOOO0  4  00 

0.00000100 

o 

10000*01 

0 

00000*00 

vaDIaBlES  at  l  ,  j  •  II,  ;; 

K  PRESSURE  TEMPCRATURC  HACH  NUMBER  TOIAl.  PRESS  U-COSINE  V  COSINE  W-COSINE  X  Y  2 

—  I  0  lOITE-rOS  O-BSSOE-IOS  0  76EIE«CX]  0  tSOOE<02  O  IOOOE<OI  O  0000t*00  0  7aS0E-07  0  SSOOE-iOO  O  OOOOE70»  O.OOOOEiOO 

p  i  o.ioi7Eto2  o  aasoEAo:  o  7ceiE*oo  o  ia(X)tt02  o  ioooE«oi  -o  sBBst  OS  o  54I2E-07  0  2SOOEIOO  0  iooo£<oo  o  oooof'oo 

2  0  1017E*02  0.8950E«02  O  IBBIEtOO  O.ISO0f-*O2  O  IOOOE«OI  -0  SJ91f-05  0  8420E-0'  O  2bO0E*O0  O  2OO0EI0O  0.00O0E*0O 

4  0.10I?E'02  0.8SS0E*02  O  7G6IE>00  0.lS00[<02  0  IOOOE*OI  '0  9IS4E  05  0  6442E-07  0-2500Et00  0  30001*00  0  00001*00 

5  O.IOnE+OE  O.89!0f*03  0  766IEKW  O  ISOOF->02  O  tOOOE<Ot  -O  HB6t -04  0  7219E-07  D.2S00E«00  O  4000000  0.0000E»0O 

6  0.10I7EIO2  0.8350CI02  O  7662E<O0  0.1500002  O  lOOOEtOI  0  I349£'04  0  6262E-07  0  2500Et00  O  5000E«00  OOOOOE'OO 

7  O  1017Ef02  0.8950F+02  0  7fiS2£»00  O  l5O0F-»O7  O  lOOOEtOI  -O  14244-04  O  7230E-07  ’O  2bIX>£tOO  O  GOOOEIOO  O-OOOOEfOO 

a  0.10I7E402  O  8950E<02  0  7662E'00  O  l5O0EtO2  O  t000F*O1  -O  1308E-04  O  645eE-07  0  2500E-*00  O  7000E*00  O.OOOOE*00 

5  O  10I7E*02  O.8950E'F02  O  7662E+00  O  1SO0t+02  0  1000E*01  -O  1046t -04  O  84D9E-07  0.2SOOEtOO  O  BOOOEIOO  0.00D0E4D0 

10  O  1017E*02  0.S9S0E''02  0  76838100  O  15O0E+O2  0.1000E*01  -0  7B06E-05  O  5432E-07  0,2500F+00  0  9000E100  O.OOOOElOO 

11  O  1OI7E1.03  0.89508402  0  7663E+00  0  15008402  O  IOOOE*01  -0  914,88-19  0  7fl70E-07  0.2500E100  0  1000E401  0  00O0E<0O 

VARIABLES  AT  L.  U  -  t1.  3 

K  PRESSURE  temperature  MACH  NUMBER  TOTAL  PRESS  U-COSINE  V-COSINE  W-COSINE  X  T  2 

1  O  10I7E402  0  8950E402  0.7660E400  0  I500C'02  O  lOOOE'OI  O  O00OE4OO  0  t427E-06  0  SOOOElOO  O  OOOOE400  O  00008400 

2  O.  IO17E402  0  e9S0£402  O  76608400  O  15008402  0  IOOOE401  O  32598-04  O  9527E-07  0.5000E400  O  1000EI00  O  OOOOEtOO 

3  0.1017E4O2  O  89506402  O  7660EIOO  0  1500E4O2  O  I000E4O1  O  71I3E-04  O  I32IE-OE  0.5000E400  O  2000E400  O.(X)0OE4{>0 

4  O  I017E402  0.B950E402  O  760OEI00  0  15008102  O  10006*01  0.98208-04  O  IM2E-06  O.SOOOEiOO  0.3000E400  O  0000 E* 00 

3  0  1017E402  0.89496402  O  7fi60Ei00  O  15006402  0  10008*01  0  12006-03  0  I198E-06  O  5000F400  0.4000E400  O.OOOOE400 

6  O  10I7E4CI2  O  B949E402  O  76608100  0  )  500E*02  0  10008*01  O  12788-03  O  IO33E-0e  O  500QE400  O  5000E400  0  OOOOE400 

7  0.10178402  0.89498402  O  7661E400  O  1b(XJ8*02  O  lOOOE+Ol  O  12538-03  O  I20OE-OG  11  KKX184t)0  O  6000E100  O.OOOOElOO 

a  O  1017E»02  O.B94g£402  O  7661E*00  O  15008402  O  IO00E4O1  O  1054E-03  O  I11SE-06  O  6000f400  O  7000E400  O  0000t*00 

9  0  10I7C402  O  89496*02  0  76GlEiOO  0  15008*02  U  1O0OE*0l  0  /65oE-04  0  I325E-06  O  50006*00  O  aOOOElOO  0.OO00E40O 

in  O  10I7E402  O  B949E402  O  76€1E*00  0  ISOOFiQ?  0  10008*01  O  37eGE-04  O  956BE-07  0  50001*00  O  90008*00  0.O(»O84U0 

It  O  10176*02  O  B949E402  O  766IE400  O  I500E*02  O  I00OE4O1  O  4937E-1B  O  1431E-06  0.50008*00  O  1000E401  0  OOOOF400 

VARIABLES  AT  L.  J  ^  11.  4 

K  PRESSURE  TEMPER4TUPE  HACI*  NUMBER  TOTAL  PRESS  U-COSINE  W  CUSINE  W-COSINE  X  V  2 

1  O.  IO1SE402  O  89S1EI02  O  76SBEICIO  O  15006102  O  lOOOEtOI  0  OOOOEiOO  0  127IE-06  O  75006*00  O  00006*00  O  00006*00 

2  O.  10I8E402  0.a3S1El02  O  76586*00  O  1S(X78*02  O  10008*01  O  28848-04  O  S7B4E  07  O  /5U08I00  O  1000E*00  O.OOOOElOO 

3  O  I018E+O2  O  89516*02  O  76S0EIOO  O  I50OEIO2  O  10006*01  O  63096-04  0  9201E-07  0  7500E400  O  2000£*00  O  00006*00 

4  O  I018E*02  0  89516*02  0.76S9E*00  O  I50OEIO2  O  lOQOEIOI  O  82436  04  0.7693E-0I  0  7500E>00  O  30006*00  O  OOOOEtOO 


o 

Ijj 


Listing  B-6.  Continued 


s 

0  I0t8b-»02 

O  B9S0Ft02 

O 

76616*00 

0  I500E«02 

0 

(0006*01 

0  B838E'04 

O  BS4ie-07 

0.7S00t*0O 

0  4000E*00 

O  00006+00 

€ 

0.  1017€*02 

0.e950E'*02 

0 

76C2E*00 

0  1501E*02 

0 

10006*01 

0  0O94E-O4 

0  73S5E-07 

0.75006*00 

0  50006*00 

O.OOOOE  *00 

7 

O.  1017E+02 

o  aasoE*02 

0. 

7664EIO0 

0  1501C«02 

0 

10006*01 

0  5e09€-04 

0  8548E-07 

O  75006*00 

O  60006*00 

0  00006*00 

a 

0.  1017b^02 

0.89&0b«02 

0. 

7665E*O0 

O.  15016102 

0. 

tOOOE  *  0 1 

0.3577S-04 

0.7729E-07 

0.7500E+00 

0.7000E*00 

0.00006*00 

9 

0.  t017E«02 

0  8950E*02 

0 

7666E400 

O  lbOlE*02 

0 

1000E*01 

0  1840E‘04 

0  931SE-07 

0  7S00E*O0 

O.BOOOE*00 

O.OOOOE* 00 

lO 

O.  1U17E^02 

0.89S0C  *02 

0 

7667E  *00 

0.  I901E*02 

0. 

10006*01 

0  75d3E-05 

O.&92l6'07 

0,75006*00 

0  9000E*00 

O.OOOOE *00 

1 1 

0  1O17E+02 

0.a950E+02 

0 

7667E+00 

0. 1501E4-02 

o 

10006*01 

0  6165E- 19 

0  12BGE-0C 

0  75006*00 

0, 10006*01 

0  OOOOE+00 

VARIABLES  AT 

L  ,  O  ■  11, 

5 

K 

PRESSURE 

TEMPERATUHE 

M&CM  NUMBEft 

total  press 

u 

-COS INC 

V-COSINE 

W  COSINE 

X 

V 

z 

1 

0  101BE«02 

0.8952E+02 

0 

76Sl€*00 

O  1S0OE*O2 

0 

10006*01 

0  0000E*OO 

O  3461F-07 

0. IOOOE*01 

0.UG0OE*0O 

0  OOOOEtOO 

2 

O. 101BE402 

O  S9b2b 

0 

76516*00 

O. 15006*02 

0 

10006*01 

0.24476-03 

0  53126-07 

O. 10006*01 

0  10006*00 

0.00006*00 

2 

0  1018E+02 

0  895 IF *02 

0 

7652E*00 

0  1500E*02 

0 

10006*01 

0  b331E-03 

-0.3WLE07 

0  10006*01 

0  20006*00 

o  oooor*oo 

A 

0  I01BE'»^02 

0.89StE 102 

o 

7654E*00 

0  1500E*02 

0. 

10006*01 

O  7440E-03 

-0  38386-07 

0  10006*01 

O  3OO0E*00 

0  00006*00 

S 

O  1017E4'02 

0  B950k«02 

0 

;G57E*00 

0. 1500E*O2 

0 

10006*01 

0  9IB0E-03 

•0.2B71E-07 

0  1000E«01 

0.4O00Et00 

0  00006  *O0 

e 

0  10t7f+02 

0.69496^02 

0 

7609E*00 

0. 1499F*02 

o. 

1000E*01 

O  99BfiE‘03 

-0  38896-07 

0. 10006*01 

0  50006*00 

0.00006*00 

7 

0. 10I7E»02 

0  89486*02 

0 

7662E*00 

0.  (4996*02 

0 

I000C*01 

0.9993E‘03 

-0.2797E-07 

0. 10006*01 

0  60006*00 

0  00006*00 

a 

O.  10  1CE'k02 

0  fi947E«^02 

0 

/GC4E*00 

0  14996*02 

0 

10006*01 

0.87796-03 

-0.34946  07 

0  10006*01 

0  7000E*00 

O  00006*00 

9 

0  1016E'*02 

0.89466*02 

7 

7G66E400 

0  M99E*02 

0. 

I000E*01 

0  5S&9E‘03 

-0.2907F -07 

0  10006*01 

o.ao(X)6*00 

0  00006*00 

lO 

O.  1Q1GE«02 

O  B946b4'U2 

'  0 

76671*00 

O  14996*02 

0 

10006*01 

0  2405E-03 

-0  50306-07 

O. 10006*01 

0  90006*00 

0  00006*00 

1 1 

0  1016C^02 

0.89466  <■02 

0 

76676*00 

0  14996*02 

0 

10006*01 

0  1975E-I7 

0  37356-07 

0  10006*01 

0  10006*01 

0 . OOOOE  *  00 

VARIABLES  AT 

-1 

6 

K 

PRESSURE 

TEMPERATURE 

MACH  number 

TOTAL  PRESS 

U 

-COSINE 

> 

r-C0SIN6 

U 

r-COSINE 

A 

f 

2 

1 

0  10206*02 

0. 

.89586*02 

0 

76316*00 

0 

1501F*02 

0 

10006*01 

0. 

00006*00 

-0 

10B9E-OG 

O 

12506*01 

O. 

(XX>06»00 

0 

O0C0E*OO 

2 

0  10206*02 

0. 

.89586*02 

0 

76316*00 

0. 

ISO  IE *02 

0 

10006*01 

0 

45016-03 

•0. 

2052E-06 

0 

13506*01 

0 

10006*00 

0 

0(XKi6*00 

2 

0. 10206*02 

0 

B9576*02 

0 

76396*00 

0. 

15016*02 

O 

10006*01 

Q 

94946-03 

•0 

21216  06 

0 

12906*01 

0 

20006*00 

0 

OO0OF*00 

4 

0. 10206*02 

0 

8958E*02 

0 

764 IE*00 

0 

1501£*02 

0. 

10006*01 

0 

13036-02 

-0 

20526-06 

0 

12506*01 

0 

30006*00 

0 

00006*00 

5 

0. 10196*02 

0 

89546*02 

0 

76506  *00 

0 

1b0l6*02 

O 

1000t*01 

0 

19146  02 

0 

2020E-06 

0 

I2S0E*01 

0 

40006*00 

o 

00006*00 

8 

0  10186*02 

0 

.B91j2b*(>2 

0 

.76606*00 

0 

1b0tt*02 

0 

10Q0E  *f>1 

0 

15536-02 

•o. 

207  4 C  06 

0 

I250C*01 

0. 

.50006*00 

0 

OOOOF+00 

7 

0. 10176*02 

0. 

.8949E*02 

0. 

.76726*00 

0. 

15016*02 

0 

10006*01 

O 

I374E-03 

-0 

10896-06 

0 

12506*01 

0 

60006*00 

0 

OOOOC iOO 

8 

O, 101«E*03 

0 

89476*02 

O 

76856*00 

0. 

15026*02 

0 

10006*01 

0. 

I013E-02 

0. 

20206  06 

0. 

12506*01 

0 

70006*00 

0 

00006*00 

9 

O  10156*02 

0 

89456*02 

0 

76976*00 

o 

1503E*02 

0 

10006*01 

0 

$4216-03 

•0 

710AF-O6 

0 

12506*01 

0 

80006*00 

0 

00006*00 

10 

O.  10156*02 

0 

89436*02 

0 

77096*00 

0 

IS03C i02 

o 

10006*01 

0 

13&8E-03 

0 

30906-06 

0 

12506*01 

0 

9O00E*OO 

0 

00006*00 

1  1 

0. 1015E*02 

0 

89436*02 

0 

77056*00 

o 

15036*03 

0 

10006*01 

0. 

.98366-18 

-0. 

1 12b6-C>C 

0 

I250E*U1 

0 

10006*01 

0 

.00006*00 

VARIABLES  AT  L ,  J  «  11,  V 


K 

PRESSURE 

TEMPERATURE 

MACM  number 

TOTAL  PRESS 

U 

-COSINE 

V 

7-COSlNE 

U 

r  COSINE 

X 

Y 

2 

1 

0  10256*02 

0 

89896*02 

0 

75846*00 

0 

l50lE«02 

0. 

f000E«0l 

0 

OOOOE *00 

-0 

20746-06 

0 

15006*01 

0. 

00006*00 

0 

00006*00 

2 

0  10296*02 

0 

89896*02 

0 

7584E+00 

0. 

15016*02 

0. 

10006*01 

0 

1C25E-03 

-0 

380J6  06 

0 

15006*01 

0 

10006*00 

0 

00006*00 

3 

0  1024E*02 

0. 

.89876*02 

0 

75936*00 

O. 

1 5006  *02 

0 

1000E+0I 

0 

35556-02 

-0 

4244E-06 

0. 

15006*01 

0 

2Q00E*OO 

o 

O(XX36*00 

4 

0. 10236*02 

0. 

.  09846*02 

0 

76066*00 

O 

15006  *02 

0 

10006*01 

0 

5I01E'02 

-0 

3972E  08 

0 

15006*01 

0 

30006*00 

0 

00006*00 

5 

0  10216*02 

0 

B999E*02 

0 

78256*00 

0 

15006*02 

0 

10006*01 

0 

6528E  *02 

-o 

39396-06 

0 

15006*01 

0 

4000E*00 

o 

OOOOE *00 

6 

0. lOlBE *02 

0 

B953E  *02 

O 

76486*00 

0 

14996  *02 

0, 

10006*01 

0 

74996  02 

•0 

3903E’06 

0 

1500E*0I 

0 

50006*00 

0 

OOOOE *00 

7 

0  IUI5E*02 

0 

B94b6*02 

0 

76726*00 

0 

14996 *02 

0. 

10006*01 

o 

80296-02 

-0 

’JB94E  DC 

0 

15006*01 

0 

6QOOE«00 

0 

00006*00 

8 

0  10126*02 

0 

09356*02 

0 

7700E*00 

0 

14976*02 

0 

lOOOE *OI 

o 

78816-02 

-0 

3BB0F-06 

O 

15006*01 

0 

70006*00 

0. 

.00006*00 

9 

0.  10096*02 

o 

69306*02 

0 

7716E«00 

0 

14906*02 

0 

10006*01 

0. 

,6975E-02 

-0. 

41286  08 

O 

15006*01 

o. 

.00006*00 

0 

O000F*0O 

10 

0.  10046*02 

0 

e9l7F*0? 

0 

77436*00 

0 

14*1 3E  *02 

0 

lOOOEtOI 

0 

4&14E -07 

-0 

373IF-06 

O. 

1 5006  *0 1 

0 

9000C*00 

0. 

.OOOOC‘00 

1 1 

0. 1004E*02 

0 

89176*02 

0 

7743E*00 

0. 

I493E*02 

O 

10006*01 

0 

83306-16 

•0. 

20  IBE-06 

O 

15006*01 

0 

10006*01 

0 

OOOOF+00 

VARIABLES  AT 

L  , 

J  •  II. 

6 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

lOfAL  PRESS 

u 

I-C0SIN6 

V-CQSINE 

h 

r  COSINE 

X 

V 

z 

1 

0.  10376*02 

0 

90006*02 

0 

74586*00 

0 

15006*02 

0 

10006*01 

0 

00006*00 

0 

49856-08 

0 

17506*01 

0 

OOOOE  *00 

0 

0000F*OO 

2 

0. 10376*02 

0 

90006*02 

O 

74586*00 

O 

1b006«02 

0 

10006 *OI 

0 

35236* 02 

-0. 

b/27E-OG 

0 

17506*01 

0 

lUOOE  *00 

0 

00006*00 

3 

O  IO36E402 

0 

89956*02 

0 

74736*00 

0, 

1500E«02 

0 

I000E«01 

0 

78126-02 

-0 

61526-06 

0 

17506*01 

0 

20006*00 

0 

00006  *<X) 

4 

0  10336*02 

0. 

.89896*02 

0 

75026*00 

0. 

15006*02 

0 

99996*00 

O 

1OBOE-0I 

•0. 

54706  06 

0 

17506*01 

0 

30006*00 

0 

00006*00 

5 

O30e*O2 

0 

89B1E*02 

0 

75376*00 

0 

1501E*02 

0 

9999C«0r 

13B1E-01 

-0 

532 IF-06 

0 

I750F*OI 

0 

40006*00 

0 

OOOOC* 

6 

324£*02 

0 

89686*02 

0 

75966*00 

0. 

15026*02 

0 

99996*01 

1531E-01 

0. 

5263E-06 

0. 

17506*01 

0 

50006*00 

0 

OOOOF 

> 

m 

O 

n 

zp 

do 

ro 


Listing  B-6.  Continued 


7 

020E+02 

0.895eEf02 

0  76S1E400 

0  tS03E4n2 

0.9999E40' 

1644E-01 

0  5514f-06 

0  1750E*0I 

0  6oooe+oo 

O.OOOOE 

> 

m 

8 

01if^02 

O  09336402 

0  7755E(0O 

0. 1504E402 

0.9999E*0v 

1433€‘01 

•0  5S34E  06 

0  1750E40I 

O. 7O0OE4OO 

0.0000b 

O 

9 

0. 1006E*02 

0  S920E402 

0  7825E4Q0 

n. 1bO;E403 

0  9999E400 

0  13O3E-01 

•0.5961b -06 

0. I750E(0I 

0  6000E400 

0  OOOOEtOO 

n 

10 

0  9BB1E^01 

0  BB7SEt02 

0  a039E400 

0  1512E403 

0.  1000E401 

O.  1594E-02 

-0  5095E-06 

0  1750E+01 

0  9000E400 

O.OOOOE400 

■H 

M 

0.96B1E-*01 

0  Ba75E402 

0  8O39E4O0 

0.  IS12E*02 

0  lOOOEtOt 

0. 1543E-  16 

-0.44 lGE-06 

0. 1750E+01 

0  I000E40I 

0.0O00E400 

3 

IO 

.Fn 

VARIABl ES  AT 

L.  vl  >  1  1 . 

9 

K 

PHbSSURE 

TEMPERATURE 

MACH  NUMBER 

total  PRESS 

U-COSINE 

V  COSINE 

W-C0S7NE 

X 

Y 

z 

1 

0,  tOUlE*02 

0  9057 E«  02 

0  722SE400 

0  1S02E403 

0  I000E401 

0  6265E- 16 

-0  S326F-06 

O  3000£«01 

0  OOOOE400 

0  OOOOEiOO 

2 

0  1081ET02 

0.90bTb4U2 

0  7225E(00 

0.  1502E402 

O  1000E401 

O  7299E-02 

-0.5797E06 

0  3000E401 

0. 1000C(00 

0  OOQOT+OO 

3 

0.  l059E-*02 

0.9051E402 

0  7249E400 

0  1502b402 

O  9999£*00 

O  I720E-01 

-0.67C7b-(>G 

0  2O00E4O1 

0  2000E400 

0  OOOOE+OO 

4 

0  t054E402 

0.9039Et02 

0  7300E(00 

0  1502E*02 

0  9997E400 

O  345GE-01 

•0  65876-06 

0.2000E401 

0.3000E«00 

0.0000E400 

5 

0  t049EA02 

0  902dE402 

0  73<iOE4UO 

O.  15(I4£402 

O  9994E4O0 

O  3S1GE-0I 

-0.69U2E>06 

0  2000E401 

0  4000E400 

0  0000E400 

6 

0. 103aE402 

o.assaE (02 

0.7472E400 

0  tS03E403 

O  9992b400 

0  411dE-01 

-0  €9216‘06 

0  2000E401 

O  5O00E4OO 

o.ocxx^CtOO 

7 

0  tO32E402 

0.8981E402 

0  7a73E400 

0.  1609E«02 

0.9985E400 

0  5S16E‘0I 

-O  6953E  06 

0  2000E401 

O  6000E400 

0  OOOOE400 

B 

0. 100BE402 

0  8919E«02 

0.77£3£400 

0  1504F4O2 

0.9983E400 

O.S743E‘Ol 

•0  6SflriF-06 

0  2000E«OI 

0  7000E400 

0  00006(00 

9 

0  1003E402 

O.d902F4O2 

0.7954E400 

0.  1S2 l£«02 

O.9967E40O 

O  8121E-OI 

-0  6914C  06 

0.2000E401 

0  fiOOOE^OO 

O  OOOOEtOQ 

io 

0.9S34E*0l 

O  8773E402 

0  Ba25E400 

0  1 502 F 402 

0  9973E400 

0  7300E ‘Oi 

-0  67&nE-06 

0  2O0OE  (01 

O  900OE4O0 

O  OOOOC (00 

1  1 

0.0534F401 

O  a7/3E402 

0  83 I4E400 

0  1SOOE402 

0  9933F400 

O  1240E400 

0  S394E-06 

0.2000E401 

0. lOOOEtOI 

0  OOOOF+OO 

vahiables  at  l.  j  -  ii.  lo 

K  PHtSSURE  TEMPERATURE  MACH  AKMBER  TOTAl  PRESS  U-COSINC  V  COSINE  W-COS1NP  X  T  it 


1 

0  109BC<(03 

0.9I49E402 

0  68 I0E400 

0.  149Bb402 

O  tOOOCiOt 

O.OOOOE4O0 

-0  3673E‘06 

0 

22506401 

0  O00OE400 

0 

OOOOEIOO 

2 

0  109BE403 

0.91496403 

0.661 1E400 

0.  14906402 

0.99996+00 

0.  1379E-01 

‘0  359IE‘06 

0 

3350b 401 

U  1062E1D0 

0 

00000400 

3 

0  I096C402 

0.9I44E4'09 

0  68.70E400 

0  l49Bbl02 

0  99956(00 

O  326BE-01 

•0  6/3lb-06 

0 

2250E40I 

0  212Sr400 

0 

OOOOEiOO 

4 

0  109IE402 

0.9I32E402 

0  667  IE 400 

0  1496F402 

0  99a9b400 

0  4722601 

-0  Bfi63E-06 

0 

2250E401 

0.31B7E400 

0.0OOOE4O0 

S 

0  106eE<('02 

0.91246  402 

0  69186400 

0.  l49eC(02 

0.99760400 

0  6B69E-01 

-0  1010C  05 

0. 

2250E401 

0  43506400 

0 

0000£»00 

6 

0.  I076E*02 

0.90976402 

0  6995E400 

0.  1492E402 

0.9965E(00 

0  a346E-01 

'0  9094b-DC 

O. 

2250E(01 

0  5312E«00 

0  OOOOt'OO 

7 

0. 1073E+02 

0.90696402 

0  7070E100 

0  I497E402 

o.owe+oo 

0  1II7E400 

0.7406E  06 

0 

3350E+01 

0  6375E4DO 

0 

OOOOE400 

6 

0. I052E402 

0  9039E402 

0  7lfi«]E4QO 

O  1484E102 

0  99216*00 

0. 12S4E(00 

•0.5T48b-06 

O 

2250Et01 

O  74.170  400 

0  OOOOEiOO 

9 

0  1050EA03 

0.90396102 

0  7309E1O0 

0  14966402 

O  98616+00 

0  16Gl€(DO 

-0  5394e-06 

0 

22S0E(01 

0  B500E>00 

0 

OOOOE+IX) 

10 

0. t016E«O2 

0  8965F402 

0  7352E400 

O  1AbbE402 

O  9fi4fC(00 

0  17766400 

-0  4460t-06 

0 

2350E401 

0  95«2E400 

0 

OOOOtlOO 

1  1 

0. 1016E403 

0  e965Ci02 

0  7336E100 

0  1453Et02 

0  97O1F+O0 

O  2425E+00 

'0.45B5E'06 

0 

225QE4Q1 

0  I062E(01 

D 

OOOOF40t> 

VARIABLFS  AT 

L.  0  •  11, 

1  1 

K 

PRESSURE 

TEMPERATUWE 

MACM  NUMBER 

TOTAL  PRESS 

U-COSTNE 

V-C05JNE 

V  COSINE 

X 

Y 

7 

1 

0.  1 151E402 

0.9273E102 

0.6254E400 

0.  149BF402 

O  lOOOE+OI 

0  247BE- 15 

-0  I20RE'05 

0 

25006401 

0. OOOOEIOO 

0 

OOOOE4(X? 

2 

0.  11S1E403 

0.9273E402 

0.625SE400 

O.  14966402 

0  999BE+00 

0. 1879E '01 

0  lOSOE'OS 

0 

2500F401 

O.  1 135E>00 

0 

OO0OE4OO 

3 

0.  1 190E402 

0.9271640? 

0  6760E1O0 

n  14976402 

O  999lC«00 

0  4225E-01 

-0  lOBCE-Ob 

0 

2500C(OI 

0.22506*00 

0. 

,00006400 

4 

0.  1M8E402 

0.926aC(02 

0  6269E«00 

0  14960402 

O  99B1E40O 

0.6169E’01 

-0  e051E’06 

0 

2500E401 

U.  3375E(00 

0 

OOOOF400 

5 

0.  M48E402 

0  9267F407 

0  62B4E400 

0.  1497E102 

0  9962E400 

0  8680E  >01 

•0  45336-06 

0 

2S00E40I 

0  4500e«00 

0 

OOOOEiOO 

6 

0.  1U4E402 

0  9261E402 

0.6289E4O0 

0  1494E402 

0  9942L40(} 

O. 1O73E4O0 

-0  212fE-06 

o. 

2500b40l 

0.56256(00 

0 

0000F400 

7 

0  114SE402 

0.9263E402 

0  63  I2E4O0 

0.  14976402 

0  99O8E40O 

0. I352E4D0 

•0  334Bfe-OG 

0. 

.25006(01 

0.6750E400 

0. 

OOOOEiOO 

6 

0.  1  )43E402 

0  92G0E102 

0  e297E«00 

0  1493E(02 

0  9876f400 

0  157IE«00 

•0  54B3C  06 

0. 

350OF4O1 

0  7B75E4O0 

0 

OOOOE400 

9 

0  M44E402 

0.9269E402 

0  63166400 

U  1497C(02 

O  9825E10O 

O  I86-1E400 

•0  G994b’()6 

0 

250OC(OI 

0.  9OCV0E4O0 

0. 

,00006*00 

10 

0.  1  U9E402 

0  92B9E (02 

0.6I07E«00 

0.  1478E402 

Q  9765F400 

0.215BE«00 

0  60766-06 

0 

2500E4O1 

0.  1012E4OI 

0 

OOOOE400 

1 1 

0  1149E‘402 

0  92fi9E402 

0  6105E1OO 

O. 14  786402 

0  970IE400 

0  24256400 

•0.7S22b-OG 

o 

25O0E(O1 

O  l13bE401 

O. 

.OOO17C4  00 

VARIABl ES  AT  L,  J  -  M ,  \2 

K  PRESSURE  TEMPEKAlUUb  MACH  NUK8CR  TOTAL  PRESS  U-CDS1NE  V-COSINE  W-COSINE  A  T  2 


1  0  1t99FA02  0  93a2E«0:i  0  5746E*00  0  1499e(02  0  tOOOEtOl  0  OOOOE^OQ  0  257l>€-(}5  O  2150E«0I  O  OOOOEt-OO  O  OOOOCtOO 

2  0  n99E^02  0  93a2Et02  0  S74aC-«00  O  1499f-*02  O  SS96E*00  O  2I65E-01  •0.27176-05  O  27&Ob*Ot  U  lia7EiOO  0  OGOOf^OO 

3  0.  n99E»02  O  93a2E*02  O  5745EtO0  O  1a99E«02  0  9989E«00  0  4587E-01  -0  1260E  05  0.2750E»0t  0  237<>E«^00  0  OOOOCTOO 

4  o.  119964^03  O  93B3Et-03  O  STSftF-tOO  O  1499E403  O  9977Ci00  0  6793E-01  0  47.72E-05  O.  3750E*0t  O  3562EfOO  O  OOOOi.*UO 

5  0.  M99E<t02  0  93d5E«02  0  5736E+00  0  l4q9E-»02  O  9957E»O0  O  9277E-01  O  I777E-0&  0.2750E«^01  U  ATSOE^OO  0  OOOOE-^OO 

6  0  12OOE«02  O  93B7E-f02  0  57  ICE  *00  O  149aE«02  O  9932E»00  O  IlClEtoO  0.H92E-O5  0  2750C*0I  0  5997E+00  0  000(}E4UO 

7  0  1203E403  0,9391Et-02  O  5716E-*00  0  t&00E-*07  0  990UE«00  O  1412E«00  -0.ld26E-07  0.2150Et-OI  O  7l3&EfOO  O  OOOOE^OO 

B  0.  120&E4^02  0  9400EAU2  0  5677EtOO  0  t499E(02  O  9861EtOO  O  1664FtOO  -0  1b!>3b-05  O  27S0E*01  O  a312E^OO  O  OOOOt^OO 


Lisling  B-6.  Conlinued 

9  O.120eE«07  O  940RE'»0I  O  0E4IE«00  O. '4976402  0  9S16E400  0.  I909E400  -0  2294E-09  0.2750E40I  0.9SOOE<00  O.O00OE«OO 

10  O.1213E402  O  S429E402  0  5469E400  O.  14S7E*02  0.9747E«00  0  2236E400  -0.228«E-O5  0.3T50E401  0.1O6«t401  O.O000E«00 

11  O  1213E>02  0.a43aE4U2  O.S46BE«0O  O.  14a7b«02  0.970IE40O  0.2426E400  ■:0.2312E-0S  0.3750E401  O  I187E«0I  0.0OOOE4OO 

variables  at  L,  J  ■  M.  13 

K  PRESSURE  TEMPERATURE  MACH  NUMBER  TOTAL  PRESS  U-COS1NE  V-COSINE  W-COSINE  X  Y  2 

1  O  I235E402  0.94B2E402  O.533TE*0O  0  1499E403  0- 1000E>OI  0.24SBF-IS  0.  I7S6E-0S  0.3000E40I  OOUOOEIOO  O  0OOOE40O 

2  O.  123SE402  O.9463E402  0  53396*00  O  I4a9E*02  0.9a97E*00  0.2345E-01  0.68I2E-06  0.3000E<0I  0  13S0EI00  O0OOOE*0O 

3  O. I235E>02  O94E2E*02  O  5334E*00  0.1499E*02  0.9939E*00  0.47T4E-0I  O.IBBEE-OS  0.3000E40I  02SOOE«00  O.000OE«OO 

4  0.1236E*02  0  9464f403  O.SaPAE'OO  0.I499E4O2  099746*00  0.7139E-01  O  I27IE-05  0.30O0E*0l  0.3/506*00  0  0OO0E*OO 

5  0  12366*02  0.94666*02  O  53166*00  0  14996*02  O  99S4E*00  0.9593E-OI  -O  10316-06  0  3000E*0I  O  50006*00  O.CMXX)E*00 

6  O  I238E*02  0.94696*02  O  S296E*00  0  1498F*02  O  99276*00  O  12066*00  -0  I95SE-0S  0.3000E40I  O  62506*00  O  00006*00 

7  0.12396*02  O  94726*02  O  52896*00  0.14996102  O  98956*00  0.14466*00  O  27666-05  0  30006*01  0  75006*00  0  00006*00 

8  0.12426*02  0.94806*02  0.53336*00  0  14996*02  0.98536*00  0  17076*00  -0.22026-05  0.30006*01  0.87506*00  000006*00 

9  0.12426*02  O  94876*02  O  51926*00  0  14936*02  0  98096*00  0  19436*00  -0  12916-03  0.30006*01  O  10006*01  0  00006*00 

10  0.12486*02  O  95036*02  O  50896*00  0  14876*02  0.97426*00  O  22556*00  0.S23OE  06  0.30006*01  O  11256*01  0  00006*00 

11  0.12486*02  O  95036*02  O  50686*00  0  14876*03  0  97016*00  0.24256*00  0  3395E-06  0.30006*01  O  I2S0E*01  0.00006*00 

VARIABLES  A1  L.  d  •  It.  14 

K  PRESSURE  ILMPLRATURk  MACH  NUMBER  TOTAL  PRFSS  U-COSINE  V-C0SIN6  W-C051N6  X  Y  2 

1  O  12656*02  0.95266*02  0  4989E*0O  O. 1A996*02  0.10006*01  O  OOOOLtCX)  O  12626-04  0.32506*01  0  00006*00  0.00006*00 

2  0  12656*02  0.95266*02  0.49906*00  O  14996*02  0.99976*00  0‘ 24506  01  O  12746-04  O  32506*01  O.  IJI2E10O  O  00006*00 

3  O  12656*02  O  95276*02  O  49846*00  O  14996*02  O  99886*00  0.48796  01  O  57966-05  O  32506*01  O  26256*00  O  00006*00 

4  O  12666*02  O  95396*02  O  49736*00  O  1499L*02  0  99736*00  0.73316-01  0  38236  05  O  32506*01  0  39376*00  0.00006*00 

5  0.12666*02  O  95316*02  O  49616*00  0  14986*02  0  99326*00  0. 97646-01  -O  13236-04  0.32506*01  0.52506*00  0.00006*00 

6  0.12686*02  0.95356*02  049426*00  0  14996*02  099246*00  0.12286*00  O. 14616-04  0.32506*01  065626*00  000006*00 

•  70  12696*02  0953/6*02  049306*00  0.14986*02  098936*00  0  14B2£*00  -0  78726-05  0.32506*01  0-/8756*00  000006*00 

CJ  a  0.12726*02  095476*02  048916*00  0  14986*02  098506*00  017256*00  031786-05  0.32506*01  0.aiBYk*00  000006*00 

L/l  9  0  12736*02  0.95526*02  0  48176*00  O  14926*02  O  98076*00  0  19576*00  O  10376-04  0  32506*01  0  10506*01  0  00006*00 

to  0.12786*02  095686*02  047206*00  0  14896*02  097436*00  0.22536*00  0  1518604  032506*01  O  1IB16*01  000006*00 

11  0  12786*02  0  95686*02  0  47206*00  0  14896*02  O  97016*00  O  24256*00  0.  15606-04  0  33S06*01  O  13126*01  0  00006*00 


VAH1A8LES  AT  1 .  J  •  It  IS 


K 

PRESSURE 

TkMPkRAUJRE 

MACH  ^tUMBER 

lOTAl  PRFSS 

U-COSINE 

\ 

^•COSINE 

y 

-COSINE 

X 

Y 

z 

1 

0 

1290C«02 

0  9btt0ki02 

0 

0 

t49nF-t07 

0 

lOOOE»Ol 

0 

DOOOE^OO 

0 

7489F -05 

0. 

3500F^01 

0 

WOOt  *00 

0 

OOOOEtOO 

2 

0 

1290E'^02 

0  9980Ef02 

0 

46aeF»oo 

0 

td99C«U2 

0 

9997E«00 

0 

2500E '01 

0. 

1  I69C  *04 

0 

3500C*0i 

0 

I375E^OO 

0 

OOOOE^OO 

3 

0 

1290E«02 

0  9b81k*03 

0 

4GBi€^00 

0 

1499F«02 

0 

99BB£*00 

0 

4973F-01 

0 

4 iS/k -OC 

0 

3500E*01 

O 

2  «b(>E»0O 

0 

OOOOE  too 

d 

0 

i291E«02 

0  9583C*03 

0 

4669E«00 

0 

M99CI02 

0 

9972E«QO 

0 

7412C  01 

0 

1052E*04 

0 

3500Ft0  1 

0 

4 12&E^00 

0 

OOOOE^OO 

5 

0 

1282E*02 

0.8Sa4t*02 

0 

46SG€«Oa 

0 

1498k«02 

0 

99b2EtOO 

0 

9B26E 

-0 

1//Dk-04 

0 

3500E*0  1 

0 

5&OOC lOO 

0 

OOOOE^OO 

C 

O. 

.  l293e+02 

0  9S8HE«02 

0 

4€39C*00 

0 

1499E«02 

0 

9924E*00 

0 

I234E«00 

-0 

I277E-04 

0 

3500E»01 

0 

8B7SE«00 

0 

OOOOE^OO 

7 

0 

1294E'r02 

0.9S9iet02 

0 

4S23E*00 

0. 

1496E  *02 

0 

9892E<0Q 

0 

14G6E»00 

'0 

1356L  05 

O 

3S00C  *  0 1 

0 

B250E»00 

0 

0OOOE«OO 

8 

0 

.  I297E«02 

0.9600E»02 

0 

4580E«00 

0 

1496k«02 

0 

9B49E«00 

0 

1729F«'00 

0 

1 155E -04 

0 

3500E«01 

0 

9ti2&E«00 

0 

OOOOE*00 

9 

0 

129aE^02 

0  9806€«02 

0 

4504EVOO 

0, 

1492E*02 

0 

9606E«00 

0 

1960E«Q0 

0 

I895E-04 

0 

3S00E«0I 

0. 

IIOOE^OI 

0 

OOOOE^OO 

10 

O 

l303EtO2 

0.9620C»02 

0 

4426e«00 

o. 

1491E«U2 

0 

9/4Sk«00 

0. 

2243k«DO 

0 

24JSE -U4 

0 

3500E401 

0. 

1237C*0t 

0 

0OO0E«00 

1  1 

0. 

.  1303E«02 

0  9670F«02 

0 

4427E'^00 

0, 

149IE-^02 

0 

97O1E*00 

0 

242SEtOO 

0 

1857C-04 

0 

3500E*01 

0 

I375E«01 

O  00006*00 

VARIABLES  A t  I  ,  d  =  II,  16 


K 

PRESSURE 

TkMPERAIUKE 

MACH  TAIMHER 

701 

lAl  PRFSS 

U-COSlNE 

V 

f-C05lNF 

V 

I-COSINE 

X 

V 

z 

1 

0 

l3l0Ef02 

O 

9G24E*02 

0 

A424E«00 

0 

1499E»02 

0 

lOOOE-OI 

O 

OOOOF^OO 

■o 

396  Ik '04 

0.37S0k«0l 

0 

ooook4oo 

0 

OO00E*00 

> 

m 

2 

0 

1310E+02 

0 

0 

4425E4^00 

0 

1499C*02 

0 

9997E+00 

0. 

2516E  01 

0. 

2953E-04 

0.3750E«01 

0 

1437EfOO 

0 

OOOOE*DO 

O 

3 

0 

131  1E*02 

0 

962SE<02 

0 

44 19E«00 

0 

1499k  *02 

0 

998eE*00 

0 

4935E-01 

“0 

1  7413k -04 

0  37SOE10I 

0. 

.2b75F»00 

0 

OOOOE*00 

O 

4 

0 

1312E«02 

0 

9626E^02 

0 

4407E*00 

0 

1499FtOZ 

0 

9972E*00 

0 

7433E-01 

0 

I67lf-0S 

0  3750E*0t 

0 

4312E*00 

0 

OOOOE^Oo 

H 

S 

0 

1312E+02 

0 

9626E*02 

0 

4393EfOO 

0 

T49flC  »02 

o 

9952E*00 

0 

9a3lE-01 

0 

2B77E04 

0  37SOC<Ol 

0 

5750E*00 

0 

OOOOE*00 

33 

6 

0 

1314E<*^02 

0 

9UJ2k«02 

0 

4379£«00 

0 

1499F«07 

0 

9924E400 

0. 

1237E«00 

0 

4  iBer-04 

O.375OF*0l 

0 

;  IB  ;k*oo 

0 

O000E*O0 

CO 

7 

0 

.  <31SE*02 

0 

9634E*02 

0 

4^80E-^00 

0 

W98EI02 

0 

9B92E«00 

0 

1465C*00 

0 

3300E-04 

0  3790EI01 

0 

B626E*0O 

0 

O000E*0O 

*sJ 

1 

8 

0 

.  1318E<-02 

0 

.9643E*02 

0 

43ME«00 

o 

1498C.I03 

0 

98SOE*CX> 

0 

1727fe*00 

0. 

4d  I6C-05 

0.37SOE*01 

0 

looectoi 

0 

OOOOEtOO 

M 

9 

7taE'^03 

0 

964BE+02 

0 

4239E«00 

0 

149?E«02 

0 

9B06E«0C 

1959C«00 

-0 

2338E-04 

0, 37506*01 

0 

1 ISQf *01 

0 

OOOOE* 

10 

t2J£*02 

0 

98eie«o2 

0 

4n7E*00 

0 

1491E«02 

0 

9748C«OC 

2232E«00 

0. 

3759E-04 

0  3750E«01 

0 

I294E*01 

0 

OOOOE* 

Listing  B-6.  Continued 


11  323E«02  O  96fiU«02  0.417€£+00  Q  1491E*-03  O  STOIE^CX  .242&E+nO  -0  49S4E-04  0.3250€*OI  0.  I437E401  O.OOOOE 


VAkiABLES  AT 

L»  J  -  11, 

17 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

u-cosinC 

V'COSInE 

W-COSlNb 

X 

V 

2 

1 

0. 13266*02 

0  98606*03 

0 

4 194E400 

0. 

l499Ci02 

0. 10006*01 

>0  48986  IS 

0  86806-04 

0.40006*01 

0  00006*00 

0  00006*00 

3 

0.  13286  403 

0.9660bo02 

0. 

.4 1956400 

0 

1499b402 

0.99976*00 

0  2S0db-0l 

-0.901 16-04 

0.4000E*0l 

0.  15006*00 

0  00006*00 

3 

0  I329E403 

0  96616403 

O 

41896400 

0 

14996*02 

0  99886*00 

0  49126-01 

-0.35976-04 

0.40006*01 

0  30006*00 

0  00006*00 

4 

0  13296402 

0.96636*02 

O 

4 I7fi£«00 

0. 

14996*02 

0.99736*00 

0  74aOE>DI 

0.770/6-04 

0  40006*01 

0.4500C*00 

0.00006*00 

5 

O  13306402 

0.96656402 

0 

4 1856400 

0 

14896*02 

0.99526*00 

0  97846-01 

0  10256-03 

O  40006*01 

0  fiOOOF*00 

0  OOOOE *00 

6 

0.  13326*03 

0.96686*03 

0 

4  1516*00 

0 

14996*03 

0  99746*00 

0  12276*00 

0.  1 1806-03 

0.40006*01 

0.75006*00 

0.00006*00 

7 

0.  13336*02 

0  96716*02 

0 

4  13S6400 

0 

I496F*>02 

0  08936*00 

O  14606*00 

O  79796-04 

0  40006*01 

0  fiQO0b*OO 

0  00006*00 

8 

0.  13356403 

0.96796*02 

0 

40606*00 

0 

14976*02 

0  98516*00 

0  17216*00 

0.77746.05 

0  4000E*0I 

0. 10506*01 

0  00006*00 

9 

0.  13366403 

0.9G8464O3 

O 

40096*00 

0 

14926*07 

0  98076*00 

O  19556*00 

■O  77726-04 

0  40006*01 

0. 1200E*01 

0  00006*00 

10 

0.13396402 

0  96956*03 

0 

39386  *00 

0 

14926*02 

0  97506*00 

0.72736*00 

O.  1494E-03 

0  40006*01 

0. 13506*01 

0.00006*00 

1  1 

0  13396*02 

0.98956*>03 

0 

395SE400 

0 

14926*02 

0  97016*00 

O  74756*00 

-0  14646-03 

0. 40006*01 

0. 15006*01 

O.OOOOE*00 

VARIABLES  AT 

L.  lI  ■  t1, 

18 

K 

PRESSURE 

TEMPbKAfUR6 

MACH  NUMBER 

rOTAL  PRESS 

U-C0StN6 

V-CDSlNi 

W-CD$!NE 

X 

T 

2 

1 

O. 13436403 

0.96916*02 

0 

39916*00 

0. 

14996*02 

O  lOOOb*0l 

•0.48946  i5 

C.67S3E-04 

0  42506*01 

0.00006*00 

0  00006*00 

2 

0  i343E«03 

O  96916403 

0 

39926*00 

0. 

1499F402 

0  90976*00 

0.7489F-01 

-0  85146-04 

0  42506*01 

0  1S63F*00 

O.OOOOdOO 

3 

0  I344E402 

0.98926403 

0 

39886*00 

0. 

14996*02 

0  99886*00 

0.48636-01 

-O  3071E-04 

0.42506*01 

0.31256*00 

0  00006*00 

4 

O  13446*02 

0.9C94E4O2 

0 

39756*00 

0 

14996*07 

0  09736*00 

0.7377fc-01 

0.  174  16-04 

0.4350b *01 

0.46876*00 

0  00006100 

5 

0  13456402 

O.960SE4O2 

0. 

39626*00 

0. 

14996402 

0  99536*00 

0.9698E-01 

0  7796E-04 

0  42506*01 

0.62506*00 

0  00006*00 

e 

0  I346E402 

0.96996402 

0 

39471*00 

O 

149S1F+07 

0  90286*00 

0. i?1fif*00 

0  83526-04 

0.42506*01 

0  rfll9F*00 

0  00006*00 

7 

0  I347e402 

0  97026*03 

0 

39226*00 

0 

14986*02 

0.98948*00 

0  14526*00 

0  70206-04 

O  42506*01 

0  93756*00 

0.00006*00 

8 

0  13506402 

0.97106402 

0 

38776*00 

O 

1497F403 

0  98526*00 

0.17136*00 

0  91846-04 

0.43506*01 

0  10946*01 

0. 00006*00 

9 

0.  13506402 

0  97146402 

0 

38046400 

0 

14926*02 

0  96086*00 

0  19496*00 

0  17876-06 

0  42506*01 

0  12506*01 

0.00006*00 

10 

0.  13546*02 

0.9734£402 

0 

37576*00 

0. 

14936*03 

0  97S2F*00 

0  271b£*aO 

-0  9437F-04 

0  42506*01 

0  1400b*01 

0  00006*00 

1 1 

0  13546402 

0  97246402 

0 

37566*00 

0 

14926*02 

0.97016*00 

0  24256*00 

0  57366-04 

0  42506*01 

0  15626*01 

0.00006*00 

variables  at 

L.  0  “  11. 

19 

K 

PRESSUR6 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

V-COSINE 

W-COSINE 

X 

y 

2 

1  O.  135eE«03  Q.97lSEf03  0  3813E«00  O.  14g9E«^02  0.  lOOOE^OI 

2  0.1356E^03  09718E*03  O  3ai3E*00  0-t499E«C3  O  9997£«00 

3  O. 1356E«03  0  97l9b*03  O  SflOGE^OO  0  I499E«03  0  99S9£«00 

4  0.1397E403  0.9720E«02  03796Et00  01499E«03  0.9974Et00 

5  0.I35SE403  0  9722E402  O  3781E«00  0  1499Fe03  0  9994E«00 

G  0.  1359E«03  0  9725E«03  O  376SE«^00  0.  1499E«03  0  992eE*0O 

7  0  l3€OEtQ2  0.9729E102  0  3737e«00  0  1498F«Q3  0  9696E«00 

8  0  I3€3E«02  0.9736E«03  O.3€85E«00  0.1497E103  0  9895£«00 

9  0  I363E»02  0.9741E«03  O  3fi21E«0Q  0.1493E«03  O  98nE«00 

10  O  l367Ee03  0.9760E«02  O  3577E(00  O  1493E»03  U  9794E«00 

11  0  13€7E«02  0  9750EI03  0  3S78E*00  0  1493Ff07  O  970fE»00 

variables  at  L,  J  -  II,  30 

K  POESSURE  TEWPERaTuRC  MACH  NUMBER  lUTAL  PRESS  U-CO$lNE 

1  0.1367E4O2  0.9740C*03  OSCSlE^OO  0,1499b«03  O.lOOOffOl 

2  0  t3e7£«02  O  9740E«^02  0  3653E100  0.  1499E403  0  9997E«00 

3  O  13676402  0.974fE<O2  0  3C4BE*00  O, I499E*03  O  9989 £400 

4  0. I36fi£402  O.9/43E402  0  3B35EfOO  O  1499E402  O  9975E400 

6  0  1369E402  O  9744Et02  O  362OEIO0  0  I4«J9E402  O  99!»6F400 

6  O.1371E402  O  974fiCi02  O  360lE»OD  0.  l499E4n2  0  99.10E*00 

7  O  137IE402  O  9761E402  0  3568E400  0  l49BEt03  O  9900E«00 

a  0  1374Ef02  O  9759C*02  035t2E*O0  O, I49GE403  0  9e59E400 

9  0  l374Ef02  O.9763F402  0,3448E400  0  1492E402  0  98I5E400 

10  O  1378E402  0.9773CI02  0  3407E4O0  0  1493E40?  O  9756F«00 

11  0.1378E402  0.9773E*03  O  3405E400  0  1493E103  0  970lEtOO 


0  OOOOEtOO  0  1724E-03  0.4500E401  O  0CXX)E400  O  0000£400 

0  2452E-01  0  1193b-03  0.4S00E4O1  O. 1G2SE400  O00O0E<00 

O  47B3E-0<  0  e670F-D4  0  4500E401  0  3250F400  0  QOUOE  *^O0 

O  7209C  01  0  1093E>04  O  4500E«01  0  dSTSEiOO  0  OOOOE400 

0  9S47E-01  -0  864SF-04  O  4500E401  0  eSOOE^OO  0  0000£400 

O  I200£400  0. 1451E  03  0  4500E401  0  ei29E400  0  0000E400 

O  1435E*00  'O  1026F-03  O  4900E401  0  97ri0F400  O  OOOOE  fOO 

O  1697EIOO  0  8071E'05  O  4500E<01  0  n37E*01  O.OOOOt^OO 

O  19366400  0  1610E'03  O  4600E40f  O  1300E401  O  OOO0E40O 

0  2300E«00  O.2OiaE-03  O  4S00E»0l  O  14C2EI01  OOOO0E»0O 

O  3435E100  O  S326E-03  0  46O0E«^0l  0  lfi36E40l  0  OOOOE400 


V^COSfNE  W-rOSINE  X  r  2 

-O  4B70E-t&  O  fi404F-0.1  O  4750E401  O  Q0O0E4Oa  O  OOOOEiOO 

0  2393E'01  0.60856  03  O4750E»O1  0.16876*00  0.00006*00 

O  4697E-01  0  4?0FiF-03  O  47506401  O  3375F»00  0  00006*00 

O.70e7E‘OI  0  1775E-03  0  47506401  O  50526400  O.OOOOE400 

0.938U-0I  -0  1914E-03  0  4750E-»01  0  675OE«O0  0  0OO0E4OO 

D  11796400  -0  42t.1F’03  0  4790F«01  O  A4.17F400  O  00OOE«OO 

O  14126*00  0  40u2E*O3  O  47506*01  0.1012E«OI  0  00006*00 

O  16736400  -0  3057F-03  0  4750E401  O  11B1F401  0  00006*00 

O  19166*00  0.4277E  04  0  47506*01  0.13506*01  000006*00 

O  3l95E*-00  O  2218F-03  0  47G0E*01  O  1519F401  0.00006*00 

024256*00  010156-03  0.47506*01  0.l687E*0l  000006*00 


Listing  B-6.  Continued 


o 


VANlAfiLES  AT  L  »  0  •  M  .  2  1 


K 

PRESSURF 

UHPERATURE 

MACH  NUMBER 

rOlAL  PRESS 

U-COSTNfc 

V‘COSlME 

W-COSINE 

X 

Y 

Z 

1 

0  137fib*02 

0.97S9E«02 

0 

350aEt00 

0  1499E«02 

0. 1UOUE*01 

0  OOOOL^OO 

0  9478C-03 

0  5000E«OI 

O  0000b*00 

O.OOOOE^OO 

2 

0.  137Rf t02 

0.9759E«02 

0 

3S09E  »CX) 

O  1499E»02 

0  9997E«0O 

0  22B&E-01 

0. tO5OE‘02 

0.900QE40I 

0. 1790E+OO 

O.OOOOE^OO 

3 

0.  1377€t02 

0.9760E  «-02 

0 

3504EtOO 

0.  )499E4-02 

0  9990E400 

0  45SIE  01 

0.70e2£'03 

0  5000E401 

0  36OOEi00 

0  OOOOE*00 

4 

0  137BE4>02 

0.9762E-»02 

0 

34g2E«O0 

O  I499E402 

0  99TGk400 

0  6873F-0I 

0  4398E-03 

0  9000E4O1 

0.52S0£*O0 

O.OOOOE400 

5 

0  t37SE+02 

O  9764E«02 

0 

3477E4O0 

0  t49dE»02 

0.99S9E4OO 

0.90BaE ‘01 

‘0.6147E ‘04 

O.SOOOE^OI 

0.7000E400 

0  ooooc«oo 

6 

0  f30fb4O2 

O.976BEf02 

0 

34S6E  too 

0. t499E«02 

0.9936E»00 

0  1I42E4^00 

-0  4193E>03 

0  SOOOEfOl 

0  B750fc400 

O.OOOOF«00 

7 

0  1302F-*-O2 

0.9772E«02 

0 

34iaE*00 

0.  1498E*02 

0  9906E«^OO 

0  1370£»00 

-0  6739E*03 

0  SOOOE^OI 

0  1050F4-01 

O.OOOOEtoO 

8 

0  1384E«02 

O  97eOE«02 

0 

33S7E«00 

0  1497E-»02 

O.9a06E«0O 

0  I631E4>00 

“0  7709E-03 

O.SOOOEtOI 

0  1225C»01 

0  oooot^oo 

9 

0  l3fibE<»02 

o.97ese4’02 

0 

3292E«00 

0  1493E^07 

O  9B22I.40O 

0  1879E«00 

-0.7055E*03 

0 .  &OOOE  *  0 1 

0  1400E*O1 

0.OO00E«0O 

10 

O,  13B9E402 

0-9794E402 

0 

3249E«00 

0  1494E402 

O.9762£«O0 

0  2t70£»00 

'0.5010£*03 

0.5000E«-01 

0.  1S75E4>0f 

0  QOOOE^OO 

1  1 

0  13a9E«02 

0.9794E+02 

0 

3247E«00 

O  f494Et02 

0.9T0l£*00 

0  2429EeOO 

-0  S3B0£‘03 

0.9000F*01 

O  l7SOb«^0l 

0  OOOOEtOO 

VARIABLES  AT 

L,  J  *  M, 

22 

K 

pressure 

TEMPERATUPb 

MACH  NUMBER 

TOTAL  PRESS 

U‘COSIN£ 

V 

'^COSINE 

^ COSINE 

X 

y 

7 

1 

0. 

l384E«-02 

0  9779E«02 

0 

3382e«00 

0 

149aE»02 

0 

t000£*^01 

-o 

48S1E‘ 15 

o 

206SE‘03 

O  52S0E40t 

0 

O000E-*0O 

0 

OOOOE*00 

2 

0 

13a4b4-U2 

0,97756^02 

0 

32a2t*00 

0. 

I49BE*02 

o 

9998E«0O 

O 

2164E ‘01 

o 

520SE-03 

0.S25OE*>0l 

0 

16126400 

0 

OOOOE  *0O 

3 

o 

1385£*02 

0.tt776E«02 

0. 

3376E«00 

0 

I499E*02 

0 

9991E«00 

0 

433lE-Ot 

o. 

17O8E‘03 

0  5250£«0I 

O 

3625fct00 

0. 

OOOOETOO 

4 

0. 

l3a6E*02 

0  977a£*02 

0 

3364E»O0 

O 

f499E*^02 

0. 

9979E+00 

0 

6b47E-OI 

0. 

2006E‘03 

0  5290EfOl 

0 

94 J7E*00 

0 

00QOE*O0 

5 

0 

13a/E^02 

O  97afE«03 

O 

3349E*00 

0 

1499E*02 

o 

99Ci2E*00 

0 

8S6IE‘01 

0 

90O4E‘O4 

O  SaSOE  *01 

0.73&OE^OO 

0 

OOOOE *00 

6 

0 

1389F<»02 

0,97a5C<02 

0 

3323E4>00 

0 

I499C*02 

0 

9040F*00 

0 

1094EfOO 

0 

7027E‘04 

0.5250E*-01 

O 

9062E400 

O.0000E*O0 

7 

0, 

l3d0E«02 

0  97a9E*02 

0 

3279E  *00 

0 

I49ae*02 

0.99ia£*00 

0 

13I9E*00 

-0 

7652E'04 

0  52S0E»01 

0 

108U«01 

0 

OOOOETOO 

8 

0 

1393b402 

0.979aE*02 

0 

32oae*oo 

0 

I496E402 

o 

9B74fe  *00 

0. 

1S64E«0O 

•0 

3ai5E-03 

0  52S0E*01 

0 

1269F*01 

0 

.00O0E*0O 

9 

0. 

l394Et02 

0  9a03E^02 

0 

3138Et00 

0 

14921;  402 

0. 

9fl30E  *-00 

0 

1B3SE*0O 

•o 

59fi9E-03 

0  &250E*01 

0 

1 4S0E  *  0 1 

0 

OOOOETOO 

10 

0 

ia9ak«02 

0  9612E*02 

0. 

30aSE*CX> 

0 

U93E*02 

0 

9769b *0O 

0 

2139E«00 

-0. 

90I7E-03 

0,S2SOE4OI 

0. 

,  1631F401 

0 

OOOOE *00 

t  f 

0 

l398Et02 

0.9ai2E«O2 

0 

3oa3e*oo 

0 

1493E402 

0 

97OlEt0O 

0. 

242SEtOO 

•0 

710aE-03 

0  5250E*01 

0 

18  12r*01 

0 

OOOOE *00 

VARIABLCS  at  L ,  J  •  H ,  23 


K 

PREt^SURE 

temperature 

MACH  NUMBER 

TOTAL  PRESS 

U-C05INC 

V 

•COSINE 

W 

f-COSTHE 

X 

V 

z 

1 

0 

I391E  *02 

0  97B9E*03 

0 

327GE*00 

0 

I498E*03 

O 

IOOOE*01 

0 

O0DOfc*0O 

-0 

1B25E'02 

0 

b5OOE*0l 

0 

oooot*oo 

0 

O0O0E*OO 

2 

0 

139  IE *02 

0.97B9E*02 

0 

3276E*Q0 

0 

U98E«02 

0 

909B64OO 

0 

2O26E‘01 

•0. 

1460E -02 

0 

5500F*01 

0. 

ia75E-*00 

0. OOOOE *00 

3 

0. 

1392£*02 

0  9790b’*O2 

0 

3?67E*00 

0 

I49SE*02 

0. 

,9992€*00 

0 

3942E '01 

-o 

1443E‘02 

0 

5500E*0I 

0 

375OC*0O 

0. OOOOE  *O0 

4 

0 

1393b*02 

O  9793E*02 

0 

3255E*Oa 

0 

t499E*02 

0 

99826*00 

0 

5943E-OI 

•0 

BB89E'03 

0 

550Ob  *01 

0 

5625FKX) 

0 

OOOOE*00 

s 

0 

1394E*03 

0-9795E«02 

0 

323€€*00 

0 

1499b *02 

0 

9969E*00 

0 

7652E  01 

-0 

7232E‘04 

O 

5S00£*01 

o. 

.VbOOCiOO 

0 

00006*00 

6 

O 

I397C*02 

0.980IE*02 

0. 

3203£*00 

0 

15O0E  *02 

0 

93b0t*0O 

0 

100IF*00 

0 

825BE‘03 

0 

5500b  *01 

o 

9.T75E*OU 

0. 

.0OO0E*00 

7 

0 

139BF*02 

0  980GC  *02 

0 

3150E*OO 

0 

149B£*02 

o 

9926E400 

O 

1212E«00 

0 

|442E‘02 

0 

5bOOC*0l 

o 

1  125E*01 

0 

ooooc*oo 

8 

0. 

1402E«02 

0  9817E402 

0 

307  IE *00 

0 

1497Et07 

o 

989lC*O0 

0 

I475E*00 

0 

1709E ‘02 

0 

SSOOE+OI 

0 

laiaktui 

0 

00006*00 

9 

0 

1404fc*02 

0.9822€*-02 

0 

299BE*O0 

o. 

I494E*02 

0 

9851b*00 

0 

1719E*0O 

o 

I493E‘02 

0 

SSOOFiOl 

0 

1500F*01 

0 

OOOOE *00 

10 

0 

140nF«02 

0.98366*02 

o 

2933E*00 

0 

1490E«02 

0 

9783E40O 

O. 

2072E  *00 

0. 

9090E-03 

0. 

,55006*01 

0 

15876*01 

0 

00006*00 

1  1 

0. 

1 409 E 402 

0.9aa6E*02 

0 

293ie<00 

0 

I4R6F*03 

o 

970lE*00 

0 

242bb*0n 

0 

I320E‘02 

0 

55006*01 

0 

1B75b*0l 

0 

OOOOE *0O 

variables  at  I ,  J  >  11,  24 


K 

PRE55URF 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U  COS  INF 

V ‘COSINE 

V-COSINE 

X 

y 

2 

1 

0 

1397F+02 

0 

9800E*02 

0 

3189E*0O 

0 

1499E  *02 

0 

lOOOF+Oi 

-0.2388E -15 

-0 

3552E -02 

0 

S7SOE*OI 

O 

00006*00 

0. 

.OOOOE  *0O 

2 

0 

1397E*02 

0 

SBOOE'iOa 

0 

3  l89E  *00 

0 

14996  *02 

0 

99986*00 

0.  1879E‘0I 

-0 

3G02E -02 

O 

57506*01 

0 

193/6*00 

0 

00006*00 

3 

0 

1398fc*02 

0. 

.9a02E*02 

0 

31BOE*00 

0 

t499E*02 

0 

9994F400 

0  3477E‘01 

-O 

2890E'02 

0 

S750F*01 

0 

38756*00 

0 

00006*00 

4 

0 

13906*02 

0 

98046*02 

0 

3I66E*00 

0 

14996*02 

0. 

99866*00 

O.5330C‘0t 

•0 

204$E‘02 

0. 

.57506*01 

0 

b8  I2E*00 

0 

OOOOE ♦(» 

5 

0 

14(X)E*02 

0 

98076*02 

0 

3  14 IE*00 

0 

14996*02 

0 

99/6b*00 

0  690 IE -01 

-0 

49756-03 

0 

57506*01 

0 

7750F*00 

0. 

.OOOOE *00 

6 

O 

14O3F<*02 

o 

98  t3E  *02 

0 

30976*00 

0 

I499E+02 

0 

99606*00 

O  09OOE 'OI 

0 

1 1  17E‘02 

0 

5750E*0i 

0.3US7£*00 

0. 

.00006400 

7 

0 

1404E*02 

0, 

,98186*02 

o 

3032E*00 

0 

14976*07 

o 

99416*00 

0  10846*00 

0 

2525E-02 

0 

5750e*0t 

0 

11676*01 

0 

00006*00 

8 

0 

1409E*02 

0 

98296*02 

0 

29376*00 

0 

14966*02 

o 

9909E *O0 

0.  13476*00 

0 

37166-02 

0. 

57506*01 

o 

I3S6E*01 

0 

00006*00 

9 

0. 

14106*02 

0 

9B34E*02 

0 

28426*00 

0 

1491E*02 

0 

9B71E*00 

0  1b9HE*00 

0 

4065E-02 

0 

5750E*O1 

0 

1bS06*01 

0 

OOOOE *00 

10 

0 

t4l/E*02 

0. 

.98516*02 

0. 

.2733E*DO 

0 

|492E«02 

0 

9790fc  *00 

0  20406*00 

0. 

42916-02 

0 

57606*01 

0. 

1744P*01 

o. 

.OOOOE  *00 

1 1 

0 

14  I7E*02 

0. 

.98516*02 

0 

273IE*00 

0 

14926*02 

0 

97016*00 

0  24256*00 

0 

44166-02 

0. 

,  57506*01 

o 

19376*01 

0 

00006*00 

II.  2S 


> 


o 

o 


JO 

I 

00 

•sJ 

fO 


VA'  »jLtS  AT  L,  J  • 


Lisling  B-6«  Continued 


K 

‘'ESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINF 

^-COSINE 

k 

l-COSINE 

X 

V 

2 

y 

U 

M01E+O2 

0.9B09E^02 

0 

311fiE*^00 

0 

I499E  4-02 

0 

1000F40I 

0. 

oono£4oo 

-0. 

332  IE -02 

0 

6000E401 

O.OOOOFtOO 

O.OOOOEtOO 

2 

0. 

1401£«O2 

0  9B09E1O2 

0 

31 1BE*00 

0 

I499E«02 

0. 

9999E40O 

0 

1624E-01 

-0 

3833£*02 

0 

6000E40I 

0.2000C100 

0  OOOOFtOO 

a 

0. 

1407E+O7 

0  9B  1 1E-*-02 

0 

31 1 lEfOO 

a 

lhOOE402 

0. 

999CiE4  0a 

0 

2878E-Ot 

-0 

254fiE-02 

0 

6000E40I 

0.4000fc400 

O.OOOOEtOO 

4 

0. 

1403C*O2 

0.9BI3E*02 

0 

3093E*00 

0 

I50DE«02 

0 

99918400 

0 

4312E-OI 

-0 

192QE-02 

0. 

8000E40I 

0  eoooc«oo 

0  ocooe4oo 

b 

o. 

t40bfc«O2 

0  9BI0e*02 

□ 

ao<i0E4  00 

0 

I499C402 

0. 

99&4C*00 

0 

5609E-CI 

•0 

6340E-03 

0. 

6000E4QI 

O.B(XX3E«00 

0  OOOOEtOO 

6 

0. 

140aE'i-O2 

O.9B23E>02 

0 

3007Ef00 

0 

1499E^02 

0 

9974F+00 

0 

7IBQF-OI 

0 

SI23E>03 

0. 

6000E401 

0  1(300E40t 

0  OOOOEtOO 

7 

o. 

1410E402 

0.9B29E402 

0 

2929E400 

0 

1496C402 

0. 

99B4E«00 

0 

8474E-OI 

0. 

1527E-02 

0 

6000E401 

0  I200EIOI 

0  OOO0E4OQ 

8 

0 

14l5EtC2 

0.9843EtO2 

0. 

2ei4E400 

0. 

I49SE«02 

0 

994bF400 

0 

1044E400 

0. 

26S7E-02 

0. 

6000E401 

0  1400E+0I 

O.OOOOEtOO 

9 

0. 

14  r/E+02 

O.9B49kf02 

0 

268SE400 

0. 

1490E402 

0 

9934EIOO 

o 

1 147E400 

0. 

3  1 17E  >02 

0. 

eooo£4oi 

O. 18001 *OI 

O.OOOOEtOO 

10 

0 

I430e*02 

O.9077E«O2 

0 

2SS0E4OO 

0 

1496E4>02 

o 

9892^400 

o 

14G2E400 

0 

4802E-02 

0 

6DOOe401 

0  1800E4-0I 

0  OOOOE400 

1 1 

0. 

1430Ei02 

0.9a77E«02 

0 

2S49E*00 

0. 

1496E402 

0 

9923E400 

o 

1240E400 

0. 

400BE-02 

0. 

6CX}0E401 

U.20(X>E«OI 

0  OOOOE400 

VARIABLES  AT 

L.  J  >  II. 

2fi 

k 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINF 

V-CUSINE 

k 

r-COSlNE 

X 

Y 

2 

, 

0 

1405Ft02 

0.9817E+02 

0 

30€2E«00 

0. 

1499F+02 

O 

I000E«01 

0 

O000E*0O 

-0 

1275E-03 

0 

6250E4O1 

0  OOOOE+OO 

0  ocxxjEtOO 

2 

0. 

140SEfCi2 

0  9at7E402 

0 

3062E400 

0 

1499E402 

0 

9999EIOO 

0. 

I256E-^0I 

*0. 

I079E>^02 

0 

82501401 

o.200oE«00 

O.OOOOEtOO 

3 

0 

14OSE4^02 

0  9818E»02 

0 

30sse«oo 

0. 

1500E>^02 

O 

99qRF«00 

O 

2214t-OI 

0 

309DE-03 

0 

62S0E4-O1 

0  4000E400 

0  000()E400 

4 

0 

1407E«02 

0  9820E«02 

0 

3041E<00 

0 

IS00E4O2 

O. 

.9994E*00 

0 

3323E -01 

0 

2708E-03 

0 

62S0k4Ol 

0.6000E«00 

O.OOOOEtOO 

9 

0 

140BE«02 

0  9B2nE«02 

0 

aoioE«^oo 

0 

1SOOE«02 

0 

99d1F«00 

O. 

.4214L-OI 

0 

2804E -03 

0 

62S0E401 

0.8000F400 

O.OOOOEtOO 

€ 

0 

14 1 IEt02 

0.9B29E*02 

0 

29B2E400 

0 

1S00E4O2 

o 

9966E400 

0 

&249E*0I 

•0 

283IE-03 

0 

82508401 

0.  looodoi 

O.DOOOE400 

7 

0 

14 iaF*02 

0  98a5F«02 

0. 

.2Ba7E400 

0 

1497E^02 

0 

99fi3k400 

0 

5781E-0I 

-0 

1044E-02 

0 

6250e40i 

0  1200F‘401 

0  OOOOEtOC 

6 

0 

14  taEI02 

0  9849Ef02 

0 

37a5EtOO 

0 

1497E402 

0. 

,9977E400 

0 

672aE*OI 

•0 

1473E-02 

0 

6250E40I 

0. 1400E*0I 

0  00008400 

9 

0 

1420E«02 

0  9&SSE«02 

0 

2667E*oo 

0 

14921402 

o. 

99H2E400 

0 

8037E  Cl 

-0 

2023E-02 

0 

6250r40l 

0  1600E401 

0.00008*00 

10 

0 

1431Et02 

0.98B0Et02 

0 

26O6Et00 

0 

1501E402 

0 

99fi2E400 

0 

6004E-01 

-0 

6033E-03 

0 

62SOCtOI 

0  1B0OE4O1 

0  OOOOE400 

1 1 

0 

14aU«02 

0  9A80E+02 

0 

2602E^00 

0 

15001402 

0. 

.  10001401 

0. 

.5555E' 15 

“0 

1B99E-02 

0. 

6250F401 

0  2000F40I 

O.OOOOEtOO 

VARUeibS  Al  L.  si  »  IK  27 


K 

TtMPtHAIURE 

MACH  NUMSER 

TOTAL  PRESS 

U- COSINE 

f  COSINE 

V 

l-COSINE 

X 

T 

z 

1 

0 

.  1407E402 

o 

982  IE 402 

0 

3018E400 

0 

l499Et02 

0. 

.  lOOOCtOI 

0 

OOOOEtOO 

0 

43a0E’02 

0.66001 401 

O  OOOOLtOO 

0 

0OO0E4OO 

2 

0 

1407E402 

0 

9S21E402 

0 

3ai9E400 

0 

f4g9F402 

0 

lOOOF 401 

0 

B9671‘02 

0 

3527E-02 

0  65008 401 

O  2000E400 

0 

00008400 

3 

0 

1400C*02 

0 

9822E*G2 

0 

3017E400 

0 

1499E402 

0. 

999eE400 

0 

1718E-01 

0 

4019E-02 

0.65CX>fc40l 

0.4000CIOO 

0 

0OOOE4OO 

4 

0 

1409F402 

0 

982aF402 

0 

3003Et00 

0 

1W)0fe402 

O 

999/1*00 

0 

2GI2E-0I 

0 

3101E-02 

0.6500E401 

0  6000E400 

o 

OOtX/EtOO 

S 

0 

14 10E*02 

0 

9826Et02 

0 

2979E40a 

0 

1499E402 

0. 

9995E400 

O 

3276E  >01 

0 

1452E -02 

0.65008401 

O.BOOOCtOO 

0 

OOOOE400 

G 

0 

14 12k402 

0 

983  IE 402 

0 

2942E400 

o 

14991402 

o 

9992L40U 

0 

3975E  01 

-0 

9428E-03 

0  6500E401 

0  1000E40I 

0 

OOOOEtOO 

7 

0 

1413E402 

0 

9835E402 

0 

28BOEtOO 

0 

14978402 

0 

99918*00 

0 

4233E'0I 

'0 

3377E-02 

0.6500E40I 

0. I200E 101 

0 

ncxiOEtOO 

8 

0 

14  IG1402 

0 

98441402 

0 

2802E4O0 

0 

f4gSEt02 

o 

99B9EtOO 

0 

4633E  01 

•0 

5359E-02 

0  6500E401 

O  1400F*0I 

0 

OOOOEtOO 

9 

0 

.  141BE402 

0. 

.984BE402 

0 

272  IE400 

0. 

14B1E402 

0 

9392E400 

0 

3828801 

-0 

6609E'02 

O.eSOOEtOl 

0. leooEtoi 

0 

OOOOEtOO 

10 

0 

.  1420E402 

o 

98S7E402 

0 

2727E400 

0 

14958402 

0 

99968400 

0 

25B4C>01 

'0 

66018-02 

0  6500E401 

0  iaQQE4ni 

0. 

.OOOOEtOO 

11  0  1420E402 

VARTABI F5  AT 

0 

9857E403 

J  -  11. 

0 

2727E400 

28 

0 

149SE402 

0 

1000F401 

0 

2669F -  15 

-0 

7392E-02 

0  6S00E40I 

0.2000E401 

O.OOOOF400 

K 

PRESSURE 

TFHPERA7URE 

MACH  /JUHBER 

TOIAt  PRESS 

fl-COSINE 

f'CaSINE 

V 

I'COSINE 

X 

V 

z 

1 

0. 

.  14098*02 

O.9824E402 

0 

29B3E400 

0. 

.14981402 

C 

ionoE40i 

O 

OOO0E4OO 

0 

6919E-02 

0 

6750E401 

0 

OOOOF 400 

0  OOOOE400 

2 

o 

1409E402 

0.9824Et02 

0 

29B3E400 

0 

1499Et02 

O 

1C00E40I 

o 

6043E-02 

0 

67808-02 

0 

eVSOEtOl 

0 

2000EtOO 

O.OOOOE400 

3 

o. 

.  1409Et02 

O.9825Et02 

0 

29BlEtOO 

0 

l499Et02 

0. 

.99998  too 

0. 

13028  01 

0 

56818-02 

0 

6750E401 

0 

40001+00 

O.OOOOEtOO 

4 

o 

14 lOFtO? 

O  9827Et02 

0 

2972E400 

0 

1499FtO? 

0 

999flF400 

0 

nB7F'01 

0 

423aE>02 

O 

6750E iOl 

0 

6000E*00 

0  OOOOF too 

5 

o 

1411Et02 

0.982BEt02 

0 

29SSE400 

0 

1499C«02 

0 

.9997Ct00 

0 

2441£'0I 

0 

1714E'02 

0 

6750C401 

0 

80008400 

O.OOOOEtOO 

6 

o 

14 13E402 

0  9833F402 

0 

2927E400 

0 

l4g9Ft02 

0 

9996F*00 

f> 

2866E -01 

-0 

1 154E-02 

0 

6750E401 

0 

1000E401 

0  OOOOF 400 

7 

0 

1414E402 

0  9837E403 

0 

2875E400 

0 

|497Et02 

0 

9996E400 

0 

2950E -01 

•0 

3762E-02 

0 

67bOE40l 

0 

i2ooctor 

O.OOOOEtOO 

8 

o 

141GE402 

O. 96448402 

0 

2813EtOO 

0 

14961402 

o 

999bE400 

0 

299GE-0I 

0 

6074E-02 

0 

6750E401 

0 

1400F40I 

0.00001 tOO 

9 

o 

14I7F40? 

0.9845E402 

0 

27BBE400 

0 

1494E402 

0 

9997F+00 

0 

2179F-01 

-0. 

73118-02 

0 

G760EtOl 

0 

16006401 

0  OOOOEtOO 

<0 

0. 

.1420E*02 

0  985GEt02 

0 

2’G7EtOO 

0 

l497Et02 

C). 

.9999E400 

0. 

95896  02 

-0 

8932E-02 

0. 

6750E401 

0 

1800F40I 

0.(X}OOEtOO 

1 1 

O  14  20Ft-02 

I/ARIABI  FS  AT 

0  9856 Ft02 

1  .  J  •  11. 

0 

2767E400 

29 

0. 

I497E403 

0 

1000E401 

0 

1315F- 15 

-0 

8672E-02 

0 

675OCt0l 

0 

2000C«OI 

0  OOOOEtOO 

K 


PRFSSIJRF  TEMPERATURE  MACH  NUMSER  TOTAL  PRESS  LP'COSENE 


v-cnsrNF  W-COSINE 


X 


Y 


Z 


AEOC-TR-87-24 


Listing  B-6.  Continued 


1 

0. Id 10E*02 

0.9d37E<»Q2 

Q  79R9E400 

0  MSBE^-OS 

0  i00DE40l 

0.00001*00 

0  536tE-02 

0.7000E40I 

0.OOOOL4O0 

0.00008*00 

3 

0. 1410C402 

0.9B27E«02 

0  2959Ei^DO 

0. 149BE«02 

0. 1000E401 

0  44708  02 

0  6060E'02 

0.7000E401 

0  9000E400 

0.00008400 

3 

0. Id 10E«02 

0  B927E+02 

0  39b7E400 

0. 1499E»02 

0  9999E400 

0  9913E-02 

0  381BE-03 

0.7000E401 

0  dOOOEtOO 

Q. 00008*00 

4 

0.  1411E«02 

0.9S2eE’»03 

0  39G3EtOO 

0  1499E403 

0  99S9E400 

0.  14748  U1 

0  2671E-02 

O  7000E*OI 

0  60(K>k*O0 

O.OOOOE400 

5 

0.  1412E»02 

0.gB30E402 

0  2943E»00 

0  14998402 

O  999BE400 

0  1778E-01 

0  7873E-03 

0  700aE40l 

0  8000E400 

O.OOOOCiOO 

e 

0  1413E^03 

O  9833E+02 

0  2931E400 

0. I499E*02 

0.999BE400 

0  204lE  01 

-0.T9e6E-03 

0.7000E401 

0  lOUOkfOl 

Q.OOOOE*00 

7 

0.  14t4E  +  02 

O.982fiE402 

0.287aEf00 

0. 1497E402 

0  999BE400 

0.2a;bE-01 

-0  2004E-02 

0.7000E+0I 

0  1700E401 

0  0OO0E*OO 

a 

O  141SE*03 

0  9fld2€+03 

0. 3B3OE+C0 

0. 1496E*03 

0.99988*00 

Q.  I9B1E  *01 

•0  33BIE-02 

0  7000E40I 

0  1400E<01 

0  00O0E40O 

9 

0.  M1SE>02 

0  9B45E403 

0  37g5E+00 

0.  1494E403 

0.9999E40O 

O.  ia47C-01 

“0.3727E-02 

0  7000E*OI 

0.  1600E4>01 

0  OOOOEtOO 

10 

0.  t4  I7E«02 

O.9849E^02 

0  2B04E4OO 

0.  1496E403 

0.  100OE4O1 

0  407fte-o2 

-0.6418E-03 

0  7000E*01 

0  leooEiOl 

0  D000E*00 

1 1 

0  14I7E403 

O.0B49EtO2 

0  2B04E4^00 

0  M9BE*02 

0.  1000E401 

0  3251E • IB 

‘0  &340E^03 

0  7000E+0i 

0.3000E40I 

0  Q0O0E4OO 

VARIABLES  AT 

L.  J  ■  11. 

30 

K 

PRESSURE 

TEMPERATURE 

MACil  NUM6kH 

1QTAL  PRESS 

U-CCISINE 

V-COSIKE 

W-C0S1N8 

X 

y 

Z 

1 

0. 14 1 1E*02 

0.1IB2BE*02 

0  2942EI00 

0 

149BE*02 

0. 10008*01 

0.00008*00 

0.6002E-03 

0.72S0E*01 

0 

00008*00 

0  00OQE4O0 

2 

0.  141  1E*02 

0  962eE*02 

0  29428*00 

0. 

149aE402 

U  1000E*01 

O  3640E-02 

0  I74SE-02 

0. 72B0E*01 

0. 

.2000E*00 

O.OOOOE*0() 

3 

0  1411E*02 

0.9B29E*O2 

0  2941E*00 

0 

14988*02 

0  10008*01 

0.C98U-02 

-0.345aE-03 

0.7250E*01 

O. 

.40008*00 

0  000OE*OO 

4 

0.  14128*02 

0.9e3QE*02 

0.294 IE*00 

O 

14998*02 

0  t000£*O1 

0  996ir-02 

-0  48438-03 

O. 73S0e*0l 

0 

6000E*00 

0.OOOOE*OO 

5 

0. 14 12E*03 

0  983 IE *02 

0  3934E-I00 

O 

1499E*02 

0.9999E*00 

0.116BE  Oi 

-0  63748-03 

0  72608*01 

0. 

.80008*00 

0.00008*00 

6 

0.  14 13E*Q2 

0  9833E*02 

0.29I9E*00 

0 

1499E«02 

O  9999E*00 

0  13318-01 

-0.3906E-04 

0  72608*01 

0 

10008*01 

0.00008*00 

7 

0.  14148*02 

0. 9fl3fiE*02 

0.2879E«00 

0 

1497E*02 

0.9999E*00 

O. 1357E-OI 

0  8699E-Q'J 

0  72508*01 

0 

12D0E*01 

0  OOOOEtOO 

8 

0  14I4E*02 

0.984  IE *03 

0  2840E*00 

0 

1496E*02 

O  9i99E*00 

0  1263E-01 

0  1236E-02 

0  72608*01 

0 

14008*01 

0  0000E*0O 

9 

Q  14ISE*02 

0.98448*02 

0  2B I7E«00 

0. 

M9fiE*02 

0. tO00E*01 

0. A24SE-02 

0  I64SE  02 

O  72608*01 

0 

1600E*01 

0  OOOOE*00 

10 

0  14168*02 

0  9647EI03 

0  2fl23F*00 

0 

1496E*02 

0  1000E*01 

O  24S8E  02 

-0.6164803 

0  7250E*01 

0 

l800E*0l 

0  00008*00 

M  0  1416E*02 

VARIABLES  AT 

0  98478*02 

L .  J  ^  11. 

0  2B22E*00 

31 

0 

149fiE*03 

O  10008*0  1 

0  3333k  -  16 

0.9465E>03 

0  72508*01 

Q 

20008*01 

0  00008*00 

o 


VO 


K 

PRESSURE 

TEMPERATURE 

MACH  DUMBER 

TOTAL  PRESS 

U 

I-COSINE 

V-cnSlNE 

W-CQSJN8 

X 

V 

£ 

1 

0. 

14138*02 

0.98308*02 

0 

2936E+00 

0  14998*02 

0 

10008*01 

O  00(X)k*00 

-0 

3C31E-02 

0  76006*01 

0 

0OO0F*OO 

Q 

.00008*00 

2 

0 

14t2E*03 

0.9B30E*02 

0 

2d34tb*00 

Q.  I499E*03 

0. 

IOOOE*Ol 

0  32108*02 

-0 

28018-02 

0  76008*01 

0 

2000E*00 

0.00008*00 

3 

0 

14128*0? 

0  9B31E402 

0 

393GF*00 

0  14998*02 

0 

10008*01 

O  61308  03 

-0. 

36496-02 

0  75008*01 

0 

4CXX>6*OU 

0 

OOOOF+OO 

4 

0 

14128*02 

0  98318*02 

0 

2937EtO0 

0  14998*02 

0 

10008*01 

0  71028-02 

-0 

28398  02 

0-76006*01 

0 

COOOEfOO 

0 

00008*00 

5 

0- 

1413E*02 

0  9932E*02 

0 

29318*00 

0  1499E*02 

O. 10008*01 

O  B106E-O2 

'0. 

1538E-03 

0.  75008*01 

0 

0OOOC*OO 

0 

00008  t-OO 

6 

0. 

14 138*02 

0  98338*02 

0 

29128*00 

0  14998*02 

0 

1Q00E*0> 

U  93938-03 

0 

61548-03 

0-75008*01 

o 

10008*01 

0 

00008*00 

7 

0 

14138*02 

0.98368*02 

0 

28798*00 

0.  14978*02 

0. 

99998  *00 

0.9666E-02 

0 

26838 -02 

0.75006*01 

0 

1200E*01 

0  .oooo£.ut) 

8 

0 

14  I 4E*02 

0.9839E*02 

0 

?d45E*00 

0  1496E*02 

0. 

10008*01 

0  874 lE-02 

o 

42008-02 

0.75008*01 

0. 

.  14008*01 

0 

00008*00 

9 

0 

14I4E*02 

0  98428*02 

0 

20288100 

0  1494E*02 

0. 

lOOOC*Ol 

O  S622E'02 

0 

527SE02 

0  75006*01 

0 

16008*01 

0 

00008*00 

10 

0 

14  14E*02 

0  98448*02 

0 

28308*00 

0  1495Et02 

o 

10008*01 

0.2209E  02 

0. 

4439F-0? 

0  75008*01 

0. 

ie00E*Ol 

0 

00008*00 

1  1 

0. 

14148*02 

0  9844E*03 

0 

3879E*00 

0  14958*03 

0 

1000E*01 

0.332Bk- 16 

o. 

53858-02 

0. 75008*01 

0 

2000E*01 

0 

00008*00 

variables  at 

1  ,  J  ^  11. 

32 

K 

pressure 

TEMPERATURE 

MACH  rAJMBER 

total  press 

u 

-COSINE 

V-COSINE 

k 

f-COSINE 

X 

y 

2 

1 

0 

14128*02 

0  90298*02 

0 

2925t+00 

0  14988*02 

0. 

IOOOE*OI 

0.00006*00 

-0 

617 Ik-D? 

0  77508*01 

0 

OOOOEtOO 

0 

OOOOF  +O0 

2 

0 

14 128*02 

0  98298*03 

o 

39258*00 

0  14988*03 

0 

10008*01 

O  234IL-02 

-0 

59B9E-02 

O  77&OEIOI 

0 

30008*00 

o, 

.00008*00 

J 

0. 

14 12E*02 

0  9B39E*C2 

0 

29208*00 

0  14998*03 

o 

10008*01 

0  30?SdE-03 

-0 

52B2{:-0‘2 

0  77608*01 

0 

4000Et00 

0 

OOOOE*00 

4 

0 

14  I2E*03 

0  90308*02 

o 

29308*00 

0  14998*03 

o 

10008*01 

0  4 1  ICC  03 

-0 

38448-07 

0  77508*01 

0 

1iCX]Ob*OQ 

o. 

OOOOF *00 

5 

0 

14138*02 

0.9a3lE*O2 

0 

2936E*00 

0  14998*02 

0 

10008*01 

0  4014k -02 

0. 

1801802 

0  7750E*OI 

0 

aoooF*oo 

0 

0000E*00 

6 

0 

1413EI02 

O.9033E*O2 

0 

29i0E*00 

0  14988*02 

o. 

lOOOEtOI 

0  57648-02 

0 

75646-03 

O  77508*01 

0 

lOOOEtOt 

0 

00006 *00 

7 

0 

14 |3E*03 

0  n830E*O2 

0 

25818*00 

0  14978*03 

o. 

1000E *01 

0  5372802 

0 

32946-07 

0  77506*01 

0 

12006*01 

Q 

00008+00 

B 

0 

I414E*02 

0.9840E*02 

0 

2853E*00 

0  14968*02 

0 

1000E*O1 

0  48a&k-02 

0 

5342E-02 

0  77508*01 

0 

14008*01 

0 

00008*00 

9 

0 

14 148*03 

0  98438*02 

0 

28398*00 

0.  1495E*02 

o 

1OUOE40I 

0.33166 -02 

G 

CB23b-02 

0  77508*01 

0 

16008*0 1 

0 

00008+00 

10 

0 

14148*02 

0  9845E*02 

0 

38408*00 

0  14968*0? 

o 

10008*01 

0  1994k -02 

0 

7B71E-02 

0.7760E*01 

o 

18008*01 

0 

00006*00 

1 1 

0. 

14 14E*02 

0  98458*02 

0 

2839k*O0 

O  14958*02 

0 

1000E40I 

0  160BE- 16 

0 

7928E'02 

0.7750E+01 

0 

20008*01 

0. 

00008*00 

variables  at 

L,  J  B  11. 

33 

K 

pressure 

TEMPERATURE 

MACH  NUMBER 

I01AL  PRESS 

u 

COSINE 

v-cnsiNE 

U 

F-COSINE 

X 

V 

Z 

1 

'4138*02 

0  9B3GE*03 

0 

2925E*00 

0  1499E*03 

o 

lOOOE+O* 

00006*00 

-0 

2326E*02 

O.BOOOC*01 

0 

O000E*0O 

0 

OOOOE* 

2 

1138*02 

0  99368*02 

O 

2921>£*00 

0  14998*02 

0 

10008*0 

18796 -03 

■0 

722GE-02 

0  flOOOE*Ol 

0 

20006*00 

0 

CXX)OF 

> 

m 

o 

o 

H 

X 

00 

•nJ 

ro 


Listing  B-6.  Continued 


3 

'413E*02 

O  96346*02 

O  2927E4QO 

0  15006*02 

0.  1000E*C 

*.25686-02 

0  65346-03 

0  8000E*01 

0 

4000E*00 

0.2000k 

4 

.4 I3E*02 

0  98346*02 

0.39306*00 

0. 1500EIO2 

O  1000E*C 

j  34246-03 

o.3aeiE-03 

0.6000E*01 

o 

60006*00 

0.2000i 

5 

O.  14136*03 

0.98336*03 

0. 2926E*00 

0  14996*02 

0. 100OE«0l 

0.3*iBie-02 

0.Q392E-04 

0  80006*01 

0. 

60006*00 

0.2000E*U1 

6 

0  I413E*03 

0.98346*03 

O  2909E*O0 

0  1498F*‘02 

O  IOOOE*OI 

0  42016-02 

-0  70376-04 

0.80006*01 

0 

1OO0[*0l 

O  2000F*01 

7 

0  14136*03 

0.9fi35E*02 

0.28606*00 

0  I497E*03 

O  (0006*01 

0  4308E-03 

-0.  ( 13AF-03 

0.80006*01 

0 

1 3006  *  0 1 

0.2000E+01 

fl 

0.  14136*02 

0  98366*02 

0  3fi&3E*00 

0.  14956*02 

0  IOOOE*OI 

0.4170E-02 

-0  341IE-03 

O  6000E*0I 

0. 

14006*01 

0  20006*01 

9 

0. 14136*02 

0.66396*03 

0.26366*00 

0  U94E403 

O.  IOOO£*Ol 

0.27666-02 

-O  SObbk-03 

O.6000E*OI 

o. 

IfiOOEtOI 

O  3O00F*OI 

10 

0  14136*07 

0.98396*02 

0  28406*00 

0.14946*02 

0. 10006*01 

0.25006-02 

-O  15316-03 

0.8000E *01 

0 

iaooE*oi 

O  2OOOE*0l 

1 1 

0.14136*02 

0.9639E*O2 

0  28406*00 

0. 14946*02 

0  10006*01 

0.32186-16 

-0. 15316  02 

0.80006*01 

u. 

20006*01 

0  2000k*0l 

VARIABLES  AT 

L,  0  -  31, 

1 

K 

PRESSURk 

TEMPERATURE 

MACH  number 

TOTAL  PRkSS 

U-COSIN6 

V-COS1N6 

W-CUSINE 

X 

V 

2 

1 

0.  10176*02 

O.fl950E*02 

0  7860k*00 

0  15006*02 

O  10006*01 

0.00006*00 

0  0000E*0a 

O  OG00E*0O 

o 

00006*00 

0  250UC  tOl 

2 

0.  10176*02 

O.6dSOE*02 

0.76606*00 

O  15006*03 

0. 10006*01 

O.OOOOf *00 

O  00006*00 

0  00006*00 

0 

1000E*00 

0.2500F*01 

3 

0  10I7C*02 

0.89506*03 

0  76606*00 

0  15006*02 

0  10006*01 

0  cy>ooE*oo 

0  00006*00 

0.00006*00 

0 

2000fe*OO 

0  25006*01 

4 

0. 10176*02 

0.fl950E*02 

0  7660E*0a 

0. 1S00r«02 

0. 10006*01 

O.OO00E*0O 

0  00006*00 

O.OOOOE  *00 

0 

3000E*00 

0  25006*01 

S 

0.  10176*02 

0.8950E*02 

O.  /66iE*00 

0. 16006*0? 

0  10006*01 

O.UOOOE *00 

o.oooor*oo 

0  00006*00 

0 

40006*00 

0.35006*01 

fi 

0. 1017E*02 

0.89506*02 

0.766U*00 

0  15006*02 

0  10006*01 

0  0OOUE*00 

0  00006*00 

0.00006*00 

0.5000E*00 

0.25006*01 

7 

0  10176*03 

0  8d49E*02 

0  /661E*00 

0. 1500E*03 

O  10006*01 

O.0O0OE*0O 

0  000OF*0O 

0  00006*00 

0 

80006*00 

0.25006*01 

fi 

0.  10176*02 

0.89496*02 

0  7661E*00 

0  15006*02 

O. 10006*01 

0  0000E«0O 

O.OCOOC  *00 

0.00006*00 

0 

7000E*00 

O  25006*01 

9 

0  10176*03 

O.8949E*03 

0  7681E*00 

0  1500E*03 

O  10006*01 

0.00006*00 

O  00006  >*00 

0  00006 *00 

0 

60006*00 

0  2500E*'01 

10 

0.  10176  *02 

0.69496*02 

0  76636*00 

0  15006*02 

0  10006*01 

0.00006*00 

0  00006*00 

0  00006*00 

0 

90006*00 

0  25<x;c*oi 

1  1 

0.  10176*02 

0.69496*03 

0.76626*00 

0  tSOOF*03 

O. 10006*01 

0. 00006 *00 

0.00006*00 

0  00006*00 

0 

10006*01 

0  35006*01 

VARIABLES  AT 

L,  0  •  21, 

2 

K 

PBESSURC 

TEMPERATURE 

MACH  NUMBER 

TOTAL  HRCSS 

U-COStNE 

v-ruslN6 

W-COSINE 

X 

V 

Z 

> 


a 

Ci 

t 


u 

I 

a> 

vl 

K) 


1  O  1017E*02 
7  0  IO17e«02 

3  O  lOI7Et02 

4  O  1OI7E402 

5  0. IOt7E402 

6  O  1017E«02 

7  0.10I7E«03 
6  O. IOf7E«02 
9  O  l0l7E-»-09 

10  0.1Ol7EtO2 

11  0  1017E+C2 


O.6d5OE«02 
0.89506*02 
O  8950e*02 
0.a950E*02 
O  0n5OE*O2 
0  B950E*02 
O  B950E«02 
0.8950E*02 
0.8950E*02 
O  B950E*02 
O. B950E*O2 


0  7«i6lk«00 
0.7€61E*00 
O  7fifi1E400 
0  7661E+00 
O  76616*00 
O  7662E*00 
O  76626*00 
0.76626*00 
O  /662E»O0 
O  7662E*00 
0.7663C*00 


0  tS00E*02 
0  tS00E*03 
O  1600k *02 
0. 1500E*02 
0  lS00E*O2 
0. 15006*02 
0  15006*02 
O  15006*02 
O. 15006*02 
O  15006*02 
O. 15006*02 


O. 1OO06*01 
O  IOOOE*OI 
O.  1O00E*Of 
0  10006*01 
O.  tOOO£*OI 
O.  10006*01 
O.  10006*01 
0  10006*01 
0. 10006*01 
O  10006*01 
O  10006*01 


0  00006*00 
-0.42406*05 
•O  65036 '05 
'0.d296E-05 
•O  11R7E-04 
'O.  I349E-04 
'0  14226  04 
'0. 12976-04 
-O. 1O45E-04 
0  7525E-05 
-0.6I6BE-I9 


0  0OO0E*0D 
0  00006*00 
O. 192flE  20 
O  O0O0E*00 
O  00006*00 
O  19286-20 
0  1928E'20 
O  00006*00 
-0.38556-20 
O  00OOt*00 
0  00006*00 


O  25006*00 
O  25006*00 
O  25006*00 
0.25006*00 
O  2500E*00 
0.2500E*00 
0.25006*00 
0.25006*00 
0.25006*00 
O  25006*00 
O  2500E*O0 


0  00006*00 
0  10006*00 
O  20006*00 
0.30006*00 
0.40006*00 
O  50006*00 
0.60006*00 
0  7O00E*00 
O.BOOOE*00 
0  9000E+00 
0  10006*01 


0  2S00P*O1 
0.25006*01 
O  3500E*OI 
O  25006*01 
O  2500F*01 
O  25006*01 
O  25006401 
0.35006*01 
0.35<X>6*01 
0.2500^*01 
0.2500E»01 


VARIABLES  Al  L,  J  •  21,  3 


K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-C0S2NE 

V-COSINE 

W-COSINE 

X 

Y 

/ 

1 

0. 1017E*02 

0.6950E  *02 

0  79606*00 

O 

15006*02 

O  10006*01 

0.00006*00 

O  00006*00 

O  50006*00 

0.00006*00 

O 

2500k*OI 

2 

0  1017E*02 

0.89506*02 

0  76606*00 

O 

15O0k*O2 

0  10006*01 

0  32236-04 

0.00006*00 

0.50006*00 

0  10006*00 

0 

25006*01 

a 

0.  I017E*02 

0.89506*02 

O  708QE*00 

0 

15006  *02 

O.  lOOOE *OI 

0  If  1  1C -04 

0  19286-20 

0  50006*00 

0.20006*00 

0. 

.25006*01 

4 

0.  I017E*02 

0.89506*02 

O.76GOE*O0 

0 

1500k*O2 

O. 10006*01 

0  98056-04 

O  0OOOE»00 

0  50006*00 

0  30006*00 

0 

2500E*0I 

5 

0. 10176*03 

0.89496*02 

0. 76606*00 

0 

15006*02 

O  10006 «01 

0.  1200E  -03 

O.OOOOE +00 

0.50006*00 

0  40006*00 

0 

25006*01 

6 

0. I0I7E*02 

0.89496*02 

0  7fi60E«O0 

0 

1500k  *02 

O.  10006*01 

O  1278k'03 

0  192BE  20 

0.50006*00 

O.b000E*OO 

0 

25006*01 

7 

0. 10176*02 

0.89496*03 

0  78616*00 

0 

15006102 

0  10006*01 

0. 12536-03 

0  19286-90 

0  50006*00 

0.60006*00 

0 

2bO()E*01 

6 

0  1017E*02 

0.89496*02 

0.76616*00 

0. 

15006*02 

O  10006*0) 

O  10566-03 

0.00006*00 

0.50006*00 

0  70006  *00 

0 

2500F*01 

9 

0.  10176*02 

0.89496*02 

0  7661E*00 

0. 

15006*02 

0  10006*01 

0.76586-04 

-0  38576-30 

0.50006*00 

0  80006*00 

0 

25006*01 

10 

0.  IO17E+03 

0  89496*02 

0  /LC)E*00 

0 

15006*02 

O  10006*01 

0  38026-04 

0  OGCOElOO 

0  50006*00 

0.90006  *00 

0. 

25006*01 

1 1 

0.  101  7E*02 

0.69496*02 

0  76616*00 

0. 

I600k.*02 

0. 10006*01 

0.49.17E-18 

0.00006*00 

0.50006*00 

O  10006*01 

0. 

3bO06*0l 

VAR1ABL6S  AT 

L.  0  =>  21, 

4 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

V-COSINE 

w-cnsiNE 

X 

V 

£ 

1 

0.  10166*02 

0.895)6*02 

0  76586*00 

0. 

1S00k*O2 

0  10006*01 

0  OOOOL*00 

0  oooot*oo 

O  75006*00 

0  00006*00 

0. 

3bOOCiOI 

2 

0  10166*02 

0  89516*02 

0.76586*00 

0 

15006*02 

0  10006*01 

0.2854604 

0  00006*00 

0  75006*00 

O  10006*00 

0 

2500F+0I 

3 

0.  10186*02 

0.89516*02 

O  76bB6*00 

0. 

15006*02 

0. 10006*01 

0.5307E-04 

0. 1928F-30 

0.75006*00 

0  20006*00 

0. 

25006*01 

4 

0.  1OI6E‘»02 

0.89516*03 

O  7CS9E*00 

0 

I500C»02 

0  10006*01 

0  82306  04 

O  00006*00 

0  75006*00 

O. 30006 *00 

0 

25006*01 

Listing  B-6.  Continued 


B 

0.  10f6£402 

Q  B950E402 

O  786IEIOO 

O  1SOOE»02 

0.  1000E40I 

0.aB37E‘O4 

o.ooooc»oo 

0.75006*00 

O  4OOaE400 

0 

$ 

0. 10l7e402 

0.89S0E402 

0  7662E400 

0. 1501E403 

O. 1000E40I 

0.aO94E>O4 

0.9637E-21 

0  75OOE«D0 

0. 50006*00 

0 

7 

0. I017E402 

0  B9B0E4O2 

O.7B64F4O0 

0.  IbOtfi  402 

0  1000E40I 

O.S810E-D4 

0.  I927E-20 

O.75OQE40O 

0.600aE*00 

0 

B 

O. IO17£«02 

O.B950E402 

0.766SE«00 

O.  1S01E4O2 

O.  1000E401 

0.3SdlE-O4 

O  00006*00 

0.76006*00 

0  7000E*00 

0 

S 

0. 1017E402 

O.S950E402 

0  7666E400 

O  150tE402 

0  1000E40I 

O  16421-04 

-0. 3fiS3E-2a 

0.75006400 

0  8000E»00 

0. 

10 

0. l017E40a 

O.8950E4O2 

0.7667E400 

0  1501E402 

0  10001401 

0  76856-05 

0. 00006*00 

0  75O0E4OO 

O  90OOE*00 

0 

1 1 

O.  1017E*02 

0.aa50E402 

O  7667C400 

O  1S01E402 

0  l000E»O1 

0.6I65E-19 

0  OOOOE40Q 

0  7500E400 

0. 1000E+01 

0. 

VARIABLES  AT 

L.  J  >  21, 

S 

K 

PRESSURE 

TEUPE8ATURE 

MACH  NUHRER 

TOTAL  PRESS 

U-CDSINE 

V-COSINE 

W-COSINE 

X 

Y 

1 

0.  t0l8E402 

O.ag52E403 

O  765 IF 400 

0.  1500E«02 

0  1000E40I 

0  00006400 

O.OOOOEtOO 

O  1000E401 

O  00001*00 

0 

2 

0.  10ieE402 

0.8952E402 

0.765  IE 400 

0. 1S00E4O2 

O.  10006401 

0.2446E-03 

0.00006*00 

0.  1000E40I 

0. 1000E40Q 

o. 

3 

0.  101BE402 

0  B9S1E402 

0.76b2k400 

0,  1SOOE409 

0  1000E401 

0.5321E-03 

0  2411E-31 

0  10001*01 

O.20g0E*D0 

0 

4 

0.  1018E402 

0.fi9S1E403 

0  7654E400 

0  1S00E(02 

0.  1OO0E4O1 

0  743BE-03 

O.OOOOE400 

0  10006401 

0  3000E«00 

0 

5 

0  1017E4O3 

O.a950E4O2 

0.76S7EI00 

O  1SOO€402 

0  iOOO£401 

0  91BIE-03 

O.OOOOE*00 

0. IOOOE401 

0  4000E400 

o. 

5 

0.  t017E4O2 

O.B949E402 

0.76S9E4-00 

0  lAROE^-O? 

0  1000E401 

0.99fi8E-03 

-0.4B22E-21 

0.  10OOE4O1 

O  50001400 

0 

7 

0. 1017E402 

0.a948E402 

0  7662E4O0 

0.  1499E*02 

0.  10006401 

0.9d94E-03 

'0.  1507E-22 

0  10006*01 

Q.60O0E40Q 

0. 

a 

0.  t0l8£402 

0  8947E402 

0  7G64E400 

0. 1499E402 

0.  1000E40t 

0  67801-03 

O  0O00E4OO 

0. 10OOE4O1 

O. 7000E»00 

0 

9 

0. tOl6E402 

0.8946E402 

O,7B6e£400 

0.  14fl9E402 

0.  1000E4O1 

0  G5S9E-03 

-0  4B22E-2t 

0  1000E401 

0  8000E+00 

o. 

to 

0  1Q18E402 

0.8948E402 

0  7C8^k400 

0  1499E402 

0  1000E401 

0.340CE-03 

0.00001*00 

O  1000E«>OI 

O  9000E400 

0 

1 1 

0. 10I6E402 

0.8946E402 

0  7667F400 

0.  I499E402 

0  1000E401 

0. 1975F-  17 

0.00006 400 

0  1000E40I 

0  1000E40I 

0 

variables  at 

L,  J  •  31. 

G 

K 

PRESSURE 

TEMPERATURE 

MACH  number 

TOTAL  PRESS 

U-COSIME 

V  COSINE 

W-COStNC 

X 

Y 

1 

0. IO2OE402 

0  89S8E403 

0  7631E400 

0.  tS0tE402 

0  1000E401 

O.0OOOE40O 

O.OOOOE400 

0. 1250E»01 

D  OOO0E*0O 

0 

2 

0. IO2OE402 

0.a95aE402 

0  70311400 

0  1S01E4O2 

o. iooaE40i 

0  45011-03 

O.OOOOE400 

0  12106*01 

0.  IOU0E*O0 

0 

3 

0. I020E402 

0  69S7E402 

0.763SE400 

0  1501E4C2 

0.1000E401 

0  9494E-03 

-0.  19306-20 

0. 13&OE401 

0  2000E*00 

0. 

4 

0. 1020E«02 

0.a9S€E«02 

0.?04tC4O0 

0  1501E402 

O  1O00E4QI 

0. 12031-02 

0  00OOE4O0 

0. I3SOE401 

0.3000C<00 

0 

s 

0. 10<9E402 

0.B9S4E402 

0  76S0E40Q 

0. 1S01E402 

0.1000E401 

0. 1S14E-02 

0.00006*00 

0  12S0E«01 

0  4000E400 

0 

e 

0  lOldE402 

O.0dS2E*O2 

O  7GG0k«00 

0  1  SOI E  402 

0. 1000E40I 

0  15531-02 

•0. 19276-20 

0.  1250E401 

O  !>OUOE400 

0 

7 

0  10nE4Q2 

Q  8949E«02 

0  T072E400 

0. 150tE402 

0.  10006401 

O. 1374E -02 

-0  19256-20 

0  12S0E401 

0.8000£*00 

0 

B 

0.  10I8E4-02 

0  B947E402 

0.7GB5E40Q 

0. I502e*02 

0.  100OE4OI 

0. 1013E-02 

O.OOOOE400 

0  I250E*01 

0.7000E+00 

o 

<9 

0  1015C*02 

0  B945E»02 

0  70d7C<00 

0. 1503E«02 

O  1000C401 

O  142 11-03 

0  19221-20 

Q  1250E4Q1 

0.80006*00 

0 

10 

0.  10I5E402 

0  B943E402 

0  77D5E400 

O  1503E4O2 

0  1000E4O1 

0  136BE-03 

0  0OOOE*0O 

O  t25OE*01 

0  900CE*00 

0 

1 1 

O. 1015E*02 

0  8943E«02 

O  7705E400 

0.  1903C402 

0  1000E*OI 

O  9636E  16 

0  OOOOC4UO 

O  t250E40l 

0  lOOOE»Ol 

0 

variables  at  1.  J  -  91 .  7 


K 

PRESSURE 

TEMPERATURE 

MACH  NUMSER 

TOTAL  PP655 

O-C05INE 

V  COSINE 

V-CDSINE 

X 

V 

1 

0  102SE402 

0  89G9E*02 

0.75646*00 

0. l50fE4O2 

0  1000E*01 

0  00006*00 

0.00006*00 

0  15006*01 

0  00006*00 

O. 

2 

0.  1025E402 

0.B969E402 

O  75B4C*00 

0.  1501E*02 

O. IU00E*01 

O.  1G2bE-02 

0  OOOOk4{» 

O  l50OE*O1 

0. IOOOE*OQ 

O 

3 

0. 10246*02 

0.a9G7E402 

0  7593E*00 

0  15006*02 

0  10006*01 

O  35556-02 

-0  38666-20 

0  1500E401 

0  20O0E*0Q 

0. 

4 

0.  1023E402 

0  6964E*02 

0.7606E*00 

0  1900E*02 

0.  1000E401 

0. 51016-02 

O  00001*00 

0  15006*01 

O  3UOO£*0O 

0. 

5 

0  1Q21E*03 

0.a9S9E*02 

O  76251*00 

O  1500E*02 

O  I000E*01 

0.6526E-02 

0  00006*00 

O  150OE*O1 

0  40COE400 

O 

fi 

0. 10iaE*03 

0.69S2E*02 

0  764BE*00 

O  l499Et02 

0. 10006*01 

0.74996  02 

-0  3860E  20 

0. 1500E«01 

0  5OO0E40O 

0 

7 

0  101SE*02 

0  89456*02 

0  76Y3E400 

0  t499E402 

O. 100OE*01 

O  8029E-02 

-O  3B57E-20 

O. 15006*01 

O  6000E*00 

0 

B 

O.  1012E402 

0.893dE402 

0  77001*00 

0.  14976*02 

0  10006*01 

0.7BB1E-02 

0  00006*00 

0  15006*01 

0  70006*00 

0 

9 

0. 10096*02 

0  8930E402 

0  77I8€*00 

O.  I496EI02 

0  IOOOE40I 

O  6975C  02 

O  771 1E'20 

0  15006*01 

o.aoooc*oo 

o 

lO 

0. 10046*02 

0.891BE4O2 

0  7743C*00 

0  1493E*02 

O.  10006*01 

O  45141-02 

0.00006*00 

0  1500E*01 

O  9000E*00 

o 

1 1 

O, 1004E*02 

0  891  BE *02 

0.7743E*00 

0.  14936*02 

O  10006*01 

0.8320E-18 

O.OOOOE'OO 

0.  1500E*01 

0. 10006*01 

o 

variables  at 

L.  J  "  21, 

B 

K 

PRESSURE 

ILMPERATURE 

HACK  NIIHBFR 

total  press 

U-COSINE 

V-COSINE 

W-CQSINE 

X 

V 

1 

0  1037E402 

0.9000E402 

O  745B1*00 

0  I500E407 

0  1000E*0I 

0  OOOOF«00 

0  DOO0E*00 

0, 1750E401 

0  0OO0E4OO 

0 

2 

0. 10376*02 

0.90006*02 

0  74586400 

0  1S0OE*02 

O, 1000E+01 

0.3523E-02 

O.OOOOE«OQ 

0  175OE*0l 

0. 1000C*00 

0 

3 

0.  10366*02 

O.  B99&E402 

0  7473E<OQ 

0  15006*02 

O. 10006*01 

O  76121-02 

-0  36936-20 

0. 1750E*01 

O  20001*00 

0 

4 

0  10336*02 

0  89896*02 

0  7S03E400 

0.  1S0OE4O2 

O  99996*00 

0  10BOE-01 

0  00006*00 

0. 1750E40I 

0  30006*00 

o 

5 

‘0306*02 

O.B9B16*02 

0  75376*00 

0  15016*02 

O.9999E*0r 

\  13B 16-01 

0  00006*00 

0. 1750E*01 

O  4000E*00 

0 

8 

324E  *02 

0.89BB6*02 

0  75961*00 

0.  15026*02 

O  9999E*0( 

. 15316-01 

-0.36656-20 

0.  1750E*OI 

O  5000E400 

0 

2500E«01 

2500E«01 

2500C+01 

3500^401 

2BOOE4Q1 

2SOOE*01 

2500F401 


2 

2500E*Ol 
2S0OE'*^O1 
2500C*01 
250OE >01 
3500E401 
3SOOE401 
2S00E40I 
2S00E<0I 
2S0OE4O1 
2500E*0l 
25UOE»U1 


Z 

2500E401 
2SOOE«Ol 
3500E401 
3500E  P01 
3S00E4O1 
2500Lt01 
2SO0b«01 
2500E401 
2S00E»01 
2^00t*0\ 
2600E40I 


Z 

3S0OE401 
250CC  >01 
2500E401 
3500EI01 

2500E401 

2500E40t 
25OOE401 
3S00E 401 
3500E401 
2SOOb401 
3500EtO1 


Z 

250OF*O1 

2B0QE»01 

2500k 401 

350OE4Ot 

2SOOE4 

2500E 
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Listing  B-6.  Continued 

7  020Et02  O.SSSeEt-Oa  0.76B1Ft00  O.  l&02C*O2  0  9999E*0  .1694E-01  -O  3a52E-20  0.I750E<0I  O.6000E«0O  0  2500E 

8  OIIE«02  O-fiSSSE^-OS  0.775BE*00  0.I504EIO2  0.9993E4CK  .  l422E-Ot  O.OOOOEtOO  0.1760E»01  O70OOEt0O  0.2SOOC 

9  0.1006E+03  0.B920E*-02  O.7B2BE+00  0.1S07E*02  O  9999EtOO  0.I3O2E-0I  0.792IE-30  0.I750E*01  O.flOOOE+00  O  2500E+0I 

IQ  O.gaaiE^OI  O  aa75e*02  O  a039E»00  O  IS12E«02  O.  IOOOE»OI  O  IS94e'03  O  OOOOEtQO  o  IISOE-rOI  O  9000ET00  0.2S00E401 

11  0.9a81E*Ot  0.BB75C<^02  0.SO39E*OO  O.  iai2£*Oa  0- 100OE»O1  0.1543C  16  O.OOOOElOO  O.  1790E«01  O.IOOOEtOI  0.2S00E*01 

VARIABLES  AT  L,  J  =>  21 .  9 

K  PRESSURE  TEMPERATURE  HACM  NUMBER  TOTAL  PRESS  U-COSINE  V-COSINE  U-COSINE  X  Y  Z 

1  O  10B1E102  O.SOSTEt-OZ  0.72a5E*0O  O  1SO2E«02  O.  1000£»0l  0.6265E-16  O.OOOOE+OO  O  200OE«OI  OO<)00E*0O  O  ZSOOElOl 

2  0.1061E402  0.90S7E403  0.722!>C400  0.  1502Et02  O.  I000£«01  0  72119E -02  O.OOOOE^OO  O  2000E40I  O  1000E+00  O.260OE*O1 

3  O.I059E<02  O  90&1E*02  0  7249E*0O  O  1S02E4O2  O  9999£*00  O  I720E-01  OOOOOE>00  O  2t)0t)E«01  0.2000E*00  0.2600EIOI 

4  0.10S4E*02  0.9039E‘'02  O  73O0E»0O  O.  ISO2£a02  0. 99976400  0.2456E-01  OOOOOE100  0  aOOOE*Ot  O  3000E*00  O  250064-01 

5  0.I049E402  0.90286402  O.73fi0F*0O  0  1504E402  0  9994E400  0.3516E-01  0. 00006*00  0.2000E401  0  4000E400  0.2500E40I 

B  O  103BE402  0.e998E402  O  74726*00  0  15036*02  0.99926*00  0  4I18E-01  O.OOOOEIOO  O  20OO£*01  0  50006*00  0.2SOOE*O1 

7  0.1033E*03  O.B9B1E*02  0  7S7aE*O0  O.  1S09E*03  O.39B5E*00  0.55166-01  O  OOOOE*UO  0  20006*01  0.60006*00  0  2500£*01 

B  0.  100BE402  0.a919E*O2  0.T7a3E*00  O.1S04EI02  0  99936*00  O.S743E-OI  0.00O0E*0O  0.2000E*01  0.70006*00  0.2500Ei01 

9  O.  10036*02  0.99026*02  0  79546*00  0.15216*02  0.9967E»00  O.BI21E-OI  O  00006*00  O  20006*01  0  90006*00  0.2500E*01 

10  0  95346*01  0.B773£*02  0.8325E*0O  0.1502E*02  0  9973E*00  O  73006-01  -0  72S9E-20  O  2000E*01  O  9000E*00  0.26006*01 

11  0.95346*01  0.87736*02  O  83146*00  0  1S00E*02  0  9923E*00  0.12406*00  -0.72796-20  O  20006*01  O  1000F*01  0.2500F*Ot 

VARIABLES  A1  L.  J  -  21.  10 

K  PRESSURE  TEMPERATURE  MACH  NUMBER  TOTAL  PRESS  U-COSlNE  V-COSINE  tf-COSlME  X  Y  Z 

1  0.10996*02  0  91496*02  0.08106*00  0.14986*02  0.10006*01  0.00006*00  -0.38236  20  O  22506*01  0  00006*00  O  250OF*O1 

2  0.iO9aE*02  0.91496*02  0.€ai1E*00  0. 149BE*07  099996*00  O. 1379E-01  0.3B22E-20  02250E*01  11.10626*00  025006*01 

3  0.10966*02  0.91446*02  0  68306*00  0.14986*02  0.99956*00  0  22886-01  -0  38186  20  0  22506*01  0.21256*00  O  2500E-»01 

4  0.10916*02  0.91326*02  0  88716*00  O  14966*02  0  99896*00  0  4722F-01  O  00006*00  0  2250E*01  0  3187t»00  0.25000  01 

5  0.10S8E*02  O  9124E*02  0«918E*00  0.14966*02  099766*00  0.68696-01  -0.75906-20  02250E*OI  042506*00  0.25006*01 

“  6  0.10766*02  0.90976*02  0  69956+00  0.14926*02  0.99856*00  0.S34EE-01  0  00006+00  0.22506*01  0  52126*00  O  2500E*01 

N>  7  0.10736*02  O  90896*02  0.7070E*00  0.14976*02  0.9937E+0O  0.11176*00  O  75176-20  0  22506*01  O  83756*00  0  2500E*01 

8  0.10526*02  0. 90396*02  O  11896*00  O  14846*02  0.99216*00  O  13546*00  0  OOOOE  *00  0.22506*01  O  74376*00  0.25006*01 

9  O  1050E+02  0  90396*02  O  73096*00  O  14986*02  O  98816*00  0  16616*00  0.00006*00  O  22506*01  O  85006*00  0  25006*01 

10  0.10166*02  0.89656*02  0.7352E*0O  O  14556*02  0  98416*00  0.17766*00  -O  37906-20  0.22506*01  0  9562E+0O  O  2500E+01 

11  0.10166*02  0.89856*02  O  73366*00  0.14536*02  O  97016*00  0.24256*00  -0.37986  20  O  22506*01  O  10826*01  0  25006*01 

VARIABLES  AT  L,  J  ■  21,  11 

K  PRESSURE  TEMPERATURE  MACH  NUMBER  TOTAL  PRESS  U-CDSINE  V-COSlNE  W-COSINE  X  Y  Z 

1  0.115tE*02  0  9273E+02  0.62S4E+00  0.14986*02  O  1O0OE+01  0.247BE-15  0  00006*00  0.25006*01  0  00006*00  0.25006*01 

2  O  11516*02  0.92736*02  O  625GE*00  O  14986*02  0.999BE*00  0.1B79E-0I  O  0OOOF*0O  O  2500E*0I  O.  1I25EI00  O  2500EI01 

3  0.11506*02  0.92716*02  0.62606*00  O  1497E+02  0.99916*00  0  4225E-OI  O  00006*00  O  25006*01  0.22506*00  0.25006*01 

4  O  11486*02  0.92686*02  0  62096*00  O  149fiF*02  0.99816*00  O  6169E-01  O  0000b*0()  0  25006*01  O  3375E*00  O.2S0OEIO1 

5  0.11486*02  0. 92676*02  0  62846*00  O  14976*02  0  99626*00  0.86796-01  O.OOOOF+00  0.25006*01  O  45006*00  O  2500E>01 

6  O  11446*02  0.92616*02  0  62896*00  0.14946*02  0.99426*00  0  10736*00  0  0001)6*00  0.25006*01  0.S625E+00  0  2500E+01 

7  0.11496*02  0.92636*02  0  83126*00  0.14976*02  0.99086*00  0  13526*00  OOOOOF+OO  0.25006*01  0  87506*00  0. 25006*01 

8  O  11436*02  0  92606*02  0  62976*00  0.14936*02  0.98766*00  0.15716*00  0.00006*00  0.25006*01  0  78756+00  O  25006*01 

9  0  11446*02  O  92696*02  0.83106*00  O  l4g7E*02  O  98256*00  0.  18046*00  -O  7522E-20  0.25006*01  0.90006*00  O  25006*01 

10  0  11496*02  O  92896*02  0.61076+00  O  14786*02  O  97656*00  O  21586*00  -O  77546-20  O  25006*01  0  10126*01  O  aSOOE*01 

11  0.11496*02  0  93896*02  0.81056*00  0  14786*02  0.97016*00  0  24256*00  -O  77576  20  0  26006*01  0.11256*01  0.26006*01 

VARIABLES  AT  L ,  U  *  21,  12 

K  PRESSURE  TEMPERATURE  MACH  NUMBER  TOTAL  PRESS  U-COSlNE  V-COSINF  U-COSlNE  A  Y  Z 

1  0.1199E*0a  O  93826*02  0.57466*00  O  14996*02  O  10006*01  0.00006*00  O  00006*00  O  27506*01  O  00006*00  O  25006*01 

2  0.11996*02  0.93826*02  O  51486*00  0.14996*07  O  99986*00  0  2165F-0I  0  00006*00  O  27506*01  O  11876100  O  2b00E*01 

3  0.11996*02  0.93826102  O  S74GF*00  O  14996*02  O  09896*00  0  45876-01  0  00006*00  O  27506*01  O  ?.nSE*0O  O  2SO0f*01 

4  0  11996*02  0  93836*02  0.57386*00  O  14996*112  O  99776*00  0.67936  01  '0  37676-20  0.2750E  +  01  O  35536*00  0  25006*01 

5  0.11996*02  0.92856*02  0  S736E+00  O  14996*02  O  99576*00  0.92776-01  0  00006*00  O  2750E*01  O  47506*00  O  25001*01 

6  0.12006*02  0.93876*02  0  57166*00  0  14996*02  0.99326*00  0.11616*00  0. 00006*00  0.27506*01  0  5937E+00  0.26006*01 

7  0.12026*02  0.93916*02  0  57166*00  0  15006*02  0  99006*00  O  14126*00  -O  37746-70  O  2760E+01  O  71256*00  0  25006*01 

8  0.12056*02  O  94006*02  0.66776+00  O  14996*02  0.98616*00  0.18646*00  0  00006*00  O  2750E*01  0.B312F+00  O  25006*01 
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0. I206E^03 

0. 94066403 

0.S641E4O0 

0.  14976*03 

0.96166*00 

10 

0. I2I3E»02 

O.9429E402 

0.54696*00 

O  14876*02 

0.9747E*00 

1 1 

0. i2i7t*Q2 

0.9429E402 

0.54C6b4O0 

0.  14876*02 

0.97016*00 

VARIABLES  AT 

L.  J  «  21 , 

13 

K 

PRESSURE 

TEMPERATURE 

MACH  NUtMQER 

TOTAL  PRESS 

U-COSINf 

1 

0. I235E402 

O.9463E403 

0.5337E*O0 

0.  14996*02 

O.  IOOOE*OI 

7 

0.  I235E402 

O.9462E402 

0.5339E40g 

0.  14996*02 

0  99976*00 

a 

0.  I235E*02 

O.9462E403 

0.  5334E4O0 

0  14996*02 

0  99696*00 

4 

0.  I23ae402 

O  9464E402 

0.53246*00 

0  1499E*02 

Q  99746*00 

5 

0.  1236E«02 

0.9466E402 

0.  53166400 

0.  14996*02 

0  99946*00 

6 

0. l2a8E«03 

O.94fi9E402 

0  52966400 

0. 14986*02 

0.99376*00 

7 

0.  I239E402 

0.9473E402 

0.52696*00 

0  14996*02 

0.96966*00 

e 

0  1343E*02 

0.9481E403 

0.52636400 

0.  14996*02 

0.98636*00 

9 

0.  I242E402 

0.94B7E403 

0.51926*00 

O  14936*02 

0.9aO9E*O0 

10 

0  l24eE402 

O.9503E402 

0.5069E  *00 

0.  I4BTE«02 

0.97426*00 

1 1 

0  I24BE402 

O.9903E403 

0. 50666*00 

0.  1487E*03 

0.97016*00 

VARIABLES  AT 

L.  d  -  21 , 

14 

K. 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

\ 

0  136&E402 

O  952<E402 

0  49896*00 

0  14896*02 

0  10006*01 

2 

0  126SO02 

0.982664.03 

0  49906*00 

0.  14996*03 

0  98976*00 

9 

0.  I26SE*02 

O.9527E402 

0  49846*00 

0  14996*02 

0  99aBE*00 

4 

0.  126BE403 

0.9529E402 

O  49736*00 

O  1469E402 

0  gg73£*90 

b 

0.  I266£4^02 

0.953IE402 

0  4961E400 

0.  14966*02 

0  9962E*D0 

e 

0. 12608402 

0,953SE*402 

0  49436*00 

0-  14996*02 

0  9924E*00 

7 

0. 1269E402 

0.9537E402 

0  49306*00 

0.  14966*02 

O. 98936*00 

fl 

0,  I272E402 

0.99476402 

0  46916*00 

0.  149eE*09 

0  98506*00 

9 

0.  12736402 

0.9552E402 

0  461/1*00 

0  1492E*02 

0.98076*00 

10 

0.  I27BS402 

0.9S6eE402 

0.47206*00 

0.  14e9E«02 

0.97431*00 

1 1 

0, 1276(402 

0.9SGaE402 

0.4720E*00 

0.  1489E'^02 

0.9701E*0Q 

VARIABLES  AT 

L,  d  -  21, 

.  19 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINE 

1 

0. 1290fc+02 

0  9560E402 

0  46Btik4O0 

0  1439E*02 

0. l000E*O1 

3 

0. 1290E402 

0. 95606  402 

0  46686*00 

0  H99E*02 

0.9997E*00 

3 

0. 1290E402 

0,95616403 

0  46011*00 

0  1499E*02 

0.99661*00 

4 

0. 129IE402 

0.95626403 

0  46696*00 

0  14996*03 

0.9972E*0O 

5 

0. 1292E402 

0  9564(^02 

0  4656E*00 

0  14966*02 

0  99626*00 

6 

0  139aE402 

0.95686*02 

0  4639E*0Q 

0  U99E*03 

0.9924E*00 

7 

0. I294E402 

0.99916403 

0  4623E*DO 

0. 14996*02 

0  96926*00 

B 

0.  1297E402 

0.96006402 

0  4580E«OO 

0.  1496E*02 

0  98496*00 

9 

0.  129BE402 

0.9G06E402 

0  4S04£400 

0.  I492E*02 

O  98066*00 

10 

0. I303E402 

0.9620E403 

0.44286*00 

0.  149IE402 

0  9745E*00 

1 1 

0. 1303E402 

0.96206402 

O  44276*00 

0.  14916*03 

0.97016*00 

VARIABLES  AT 

L,  d  -  21. 

16 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSINC 

1 

0. 13106402 

0.9624E402 

0.44236*00 

O.  14996*02 

0. 10006*01 

2 

0.  I310E402 

0.9624E402 

0  44256*00 

0.  14996*02 

0  99976*00 

3 

O  1311E402 

0.962SE4O2 

0  44196*00 

0.  I499E*03 

0  99e6E<00 

4 

0.  1312E402 

0.9626E402 

O  44076*00 

O.  14996*03 

O  9973E*00 

9 

0  I3I2E402 

0.96266*02 

0.4394F*00 

0.  14966*03 

O  99626*00 

6 

0.  1314E402 

0.96326402 

0  43796*00 

0.  1499E*02 

0  99246*00 

7 

0.  13166402 

0  9634E*02 

0.43596*00 

0  14966*03 

0.9B97E*00 

6 

0. 1318E402 

0.9643E403 

0  4314E*00 

0.  I49BE*07 

O  96606*00 

9 

1166402 

0.9B46E402 

0  42396*00 

0  1492E*02 

0  980Gb*0C 

10 

1236402 

0.9661E403 

0.4 I77F*00 

0  U9IE*02 

O  974eE*OC 

O  1909E*00 

0.7626E-20 

0.2760E*01 

0  9500E*00 

0.26006*01 

0  2236E*00 

-0  15886-19 

0. 27506*01 

0. 10696*01 

0  2600E»0I 

O.2425E*00 

-0  1S66E-  19 

0.27606*01 

0. 1 1B7E*01 

0  26006*01 

V-CUSJNE 

V-COSINE 

X 

Y 

Z 

0.24S8E-IS 

0.00006*00 

0.30006*01 

0.00006*00 

0.  25006*01 

0.2346E-OI 

0.00006*00 

0.30006*01 

0. 1250E400 

0.  25006*01 

0.4774E  -OI 

0.0000F*00 

□.30OOE*01 

0.25006*00 

0.25006*01 

0.71406-01 

-0  93946  21 

0.30006*01 

0.37606*00 

0. 25006*01 

0.9593E-01 

-0  7924E*20 

0.30001*01 

0.5000E*00 

0.25006*01 

0. I306E*DO 

0  DOOOE*00 

0.30006*01 

0.62&Ok*00 

0  2b00E*0l 

0.  I446E*00 

0  OOOOE«DO 

0  30006*01 

O  79006*00 

0. 2nOOE*Ol 

0.  1707E*00 

-0.79B6P-30 

0.3000E*01 

O  67606*00 

0.25006*01 

0  ld43E*00 

0  0O0OE*0O 

0  3000E*01 

O  1000E*OI 

0.35OOE *01 

0  2266E*00 

0.00006*00 

0  aoooE*oi 

0  1I25E*0I 

0.  25006*01 

0.2425E*0O 

O  00OOE*0O 

0.3000E*01 

O. 12506*01 

0.2b<X)6*0l 

V-COSINC 

V-COSINE 

X 

V 

Z 

0.00006*00 

0  59916 -19 

O.a2b0E»Ol 

0  OOOOE*0O 

0.250OE*OI 

0.24516-01 

O.  99996-19 

0  3250E*0I 

0  13126*00 

0  2*)OOE*01 

0.48816-01 

O.0O0OE*OO 

0  32SOEIOI 

O  363&E*00 

0. 2500E*01 

O.7333E-01 

0  0000k*00 

0  33Ei0E*01 

0  3937EIOO 

0.2500Et01 

0.97CSE-01 

0  OOOOE*00 

0  3250E*0I 

0  52506*00 

0  3b0OL*O1 

0. 1238E*0O 

0  0000E»00 

O  32bOE*OI 

0  6882E«-00 

0.25006*01 

0. 1462E*00 

O  00006*00 

0  32506*01 

0  78756*00 

0  25006*01 

0.  17296*00 

-0  1520E*«9 

0  32&0E*01 

0.91876*00 

0  25006*01 

0.  19976*00 

0  3BS7E-30 

0.3250E*O1 

0. 10506*01 

0  25006*01 

0  22536*00 

0.00006*00 

0  32806*01 

0  11816*01 

O  2bOOE*0l 

0  24256*00 

0.00006*00 

0.32506*01 

0. I312E*01 

0.29006*01 

V-COSINE 

M-COSINE 

X 

Y 

z 

0  00006*00 

0.00006*00 

0 

35006*01 

0 

00006*00 

0 

2500E*01 

O  2bO0E-O1 

0  00006*00 

0 

35006*01 

(> 

J375F*00 

0 

2500E*01 

0.49246-01 

0.O000E*O0 

0 

3;k>oe*oi 

0 

27906*00 

0 

25006*01 

0.74136-01 

0.00006*00 

0 

35006*01 

O 

41256*00 

0 

2rj0OE*Ol 

0  98746-01 

•0  30096  19 

O 

39006*01 

0 

55006*00 

0 

2500E*01 

0  123SE*00 

O.OOOOF*00 

O 

39006*01 

0 

66756*00 

0 

2b00E*01 

0  14866*00 

-0.3025E- 19 

0 

35006*01 

0 

62506*00 

0 

25006*01 

0  1720E*00 

•0.30476-19 

0 

35006*01 

0 

96296*00 

0 

2500E*01 

0  19606*00 

-0  309aF- 19 

0 

39006*01 

0 

1 1006*01 

0 

25006*01 

0  22436*00 

O.OOOOE *00 

0 

35006*01 

O 

12376*01 

0 

2500E*0I 

0  24296*00 

O  OOOOE*DO 

o 

3500E *ai 

O 

>379E*01 

0 

2500E»0l 

V-COSINC 

V-COSINE 

X 

Y 

z 

0  00006*00 

-0  23B3E  18 

0. 

a/90E*0l 

0 

00006*00 

0 

2500E*0l 

0.29146-01 

•0  2393L-1B 

0 

3750E*01 

0. 

14376*00 

0 

2b00E*01 

0  49296-01 

-0  1  I98E- 18 

0 

37S0E*01 

O 

3875F*00 

0 

25O0E*Ol 

0  7427E-01 

-O  1200E  18 

D 

a/bOE»0l 

0 

43126*00 

O. 

25O0E»OI 

0.98276-01 

-0  15046-19 

0 

3750E«01 

0 

5750E*(X) 

0 

2500E*01 

0  173AC*0O 

0.6030E  19 

0. 

3;50E*01 

0 

7ia7E*00 

0. 

29O0E«OI 

0.  14686*00 

O.0CXX>F*-00 

o 

379OE»0l 

0 

86251*00 

O 

2500E*01 

0.  17286*00 

0.0000E*00 

0 

37506*01 

0 

10066*01 

0 

2500E*01 

19506*00 

'0  1942E-20 

0 

2790E*01 

0 

1 I50E*01 

O 

2bOOE* 

/2233E*0O 

O. 1573E-19 

0 

2750E«01 

O 

I294E*01 

0. 

25006* 

AEDC-TR-87-24 


Listing  B-6.  Continued 


1 1 

'323E402 

0.9661E4a2 

O.4176F4-00 

0.  t491E«02 

0  9701E4C 

•.242SE400 

0  IB73k-19 

O.37fl0£4O1 

O 

1437E401 

O. 

VAM[ABLES  AT 

1  .  0  >  21, 

17 

PRESSURE 

lEMPERATURE 

MACH  NLHiSER 

TOTH  PRESS 

U-COSINE 

V  COSINE 

W-COSINE 

X 

Y 

1 

0. 132BE402 

0  9660E402 

0.4l94Et00 

0.  1499E*02 

0,  1000E401 

-0.489BE-  IB 

0  0O00E400 

0  4000E401 

0 

0000E4OO 

0 

2 

0. 132BE402 

0.9660E«02 

0.4199E400 

0  149QE402 

0  9997E400 

0.2S03E‘01 

0  ooooe^oo 

0  4O00E401 

O 

1500E400 

0 

3 

0  1329E402 

0.9661E40a 

0. 4 1B9E400 

0.  1499E402 

o  d98ae»oo 

0  49O1E-01 

O.OOOOA^no 

0.4000E40I 

0 

3000E400 

0 

4 

0. 1329E402 

0.9663E402 

0.4  17fiE400 

0.  1499E402 

0  9973e400 

0.73B8E-01 

O  0000E400 

0.4000E401 

0 

4500E400 

0 

5 

0. 1330E»02 

0  9665E402 

0.4 1€4E*00 

O  I499E402 

O  99B2C400 

0  97B0£'01 

0  0O00E40O 

0.4000E401 

0. 

€OaoE«00 

0 

6 

0  1332E^03 

0.9668E402 

0.41SOE40O 

0  t499E402 

0.9924E400 

O  1228E400 

0  0000E40O 

O  4000E401 

0 

7500E400 

0. 

7 

O  ia33E402 

0  9fi7l£4o2 

0.4126E«CK> 

O.  t498E402 

O  98936400 

0  l4fi2£40O 

O  OOOOEtOO 

0.4000E401 

0 

SOOOCiOO 

0. 

6 

0  133SE402 

0.9679E4^02 

0  408IE«00 

0  U97E402 

O  9890E*^00 

0. 1723E40C 

O.OOOOE*00 

0.4000E401 

0. 

1050E401 

0 

9 

0  t336E»02 

0.9fiB4€4O2 

0  4010E400 

0  1492E402 

O  9a07E*00 

0. 1956E400 

Q.OOOOC  too 

0.4OO0E*0l 

0. 

,  laOOCrOI 

0 

10 

0. 1339E402 

0.969&E402 

0,3957E400 

0.  1492E402 

O.97bOE4O0 

0.2223E400 

0  OOOOF^OO 

0  4000E4OI 

0 

13506401 

0 

1 1 

0. l3adE»02 

0  969aE402 

0. 3996F«00 

0.  1492E«02 

0.9701E400 

O.242SE40O 

0  0O00E*00 

0  40OOE«0l 

0 

t500E»01 

0. 

variables  at 

L*  d  ^  21, 

18 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U-COSCNE 

V-CDSIKIE 

U-COSINE 

X 

V 

t 

0. ia43E402 

O. 369  1E402 

0.3g91E4O0 

0  149SE4‘02 

0  1000E401 

>0.4a93E- 15 

0  OO00E4-OO 

0.4250E401 

0 

0000E4OO 

U. 

2 

0. 1343E402 

0  9691E402 

0  3992E400 

0. 1499 Et02 

O  9997E400 

0  248BE-OI 

0.0000k *0O 

0  4250E«O1 

0 

1562b«00 

0. 

3 

0. 1344E402 

0.9692E402 

O.3987£*00 

0  149gC402 

0.9968E400 

0  4a5aE‘0l 

O.OOOOEtOO 

0.42506401 

0 

31296400 

0. 

4 

0. 1344E402 

0.9694E4-02 

0  397SE4-O0 

0.  1499Et02 

0  997 3E 400 

O  7322E-01 

0.000OE400 

0  4260£«01 

0. 

.4fiB7E400 

0 

S 

0. 134aE402 

0.969Se402 

0.396OE4OO 

0  149QEI02 

O  99S3E400 

0.9698E‘01 

0  OOOOE400 

0. 425OE401 

0 

82S0E40O 

0 

6 

0  t346E402 

0.9699e402 

0  394SE+00 

0  1499E402 

0  9926E400 

O  1216E400 

0  ooooc*oo 

0  42B0E401 

0 

7ai2E*00 

0 

7 

0  1  347^4-02 

0.9702E402 

0.3921E400 

0  1498E402 

0  9&94E40O 

0. 

0.3032E>19 

0.4250E40I 

0 

.9375(400 

0 

6 

0  13S0E402 

0.9710E«02 

0.3B7aE400 

0  1497E402 

0  98S2C400 

0. 17I4E4O0 

O.OOOOE^OO 

0.42B0E401 

0 

.  1094E401 

0 

9 

0. 13S0E4O2 

0  97I4C402 

0  380SE400 

0.  I492E402 

0  98C&E400 

0  1949E400 

0  24g5k>1d 

O.42S0E4OI 

0 

12SOE401 

0 

10 

0.  I3$4E402 

0.e724E402 

0  37S8E400 

0  t493E402 

0.9752E400 

0  2215E400 

0  1261E-18 

0  4250E401 

(> 

14O6E401 

0. 

1  1 

0. l334Et02 

0  9729E402 

0  3757E*00 

0.  1492E402 

O.9701C400 

0  2429E400 

0.630bE  19 

0  4250E40I 

0 

.  1BG2E<01 

0 

VAAIaSLES  at  L.  J  >  21.  19 


K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PAFSS 

U-COSINE 

V'CDSINE 

W-CUSLNE 

X 

Y 

1 

0  l35aE402 

0  97 18E402 

0  36126400 

0. 

1499E402 

O.  1000E40I 

0-OUOOE400 

0  00006*00 

0  4500EI01 

O  OO0OE*00 

0, 

2 

0. 13B6E402 

0.97iaE402 

0  3ai3E400 

0 

14996*02 

0  9997E400 

0.2464E>01 

0  0O00F4OO 

0.4500E40I 

0  1625E400 

0 

3 

0  1357E402 

0  9719E402 

0  380BE400 

0 

1499€«02 

O  99BBE400 

0.479BE-O1 

0  4775C- IB 

0.4500E*01 

0  3250C*00 

o 

4 

0. 1357E402 

0.9720E4O2 

0.3795E400 

0 

14996*02 

O  9974E400 

0.722BE-01 

0. 00006+00 

O.450OE4O1 

0  4B75l’*00 

0 

5 

0  135BE402 

0.9722E4^02 

O.  37BOE400 

0 

14996*02 

O  99546400 

O.956ie-O1 

O  O00OE400 

O.4600E40I 

0  6500E400 

o 

6 

0  1399E402 

0  9725E402 

0.37B4E400 

0 

1499E4Q2 

0-992 BE 400 

O  12006400 

O.OOOOE»00 

0  4500E40I 

0.B12BE*00 

0 

7 

0. 1360E402 

0.9728E4O2 

0  3737EtOO 

0 

1498E402 

O  9Bd7E400 

0  1433E400 

0  000CF4CX) 

0. 45OOE401 

0  97S0E400 

0 

a 

0. 1363E402 

0.d736E402 

0. 36BBE40Q 

0 

1497E402 

O  9956E400 

O. 1693E40O 

0  OOOOE400 

0  4500E401 

0  1137E401 

0 

9 

0  1363E<02 

0.9741E402 

0  3621E400 

0. 

1493E402 

O  98116400 

0  1933E400 

-0  2501E-ia 

0.4500E401 

0. 1300E401 

0 

10 

0.  1367E4-02 

0.975OE4O2 

0. 3b7iiEiOO 

O 

1493E402 

0  97546400 

O.2206E4OO 

0  OOOOE400 

O.4&00E4O1 

0. 1462E401 

0 

1  1 

0  T367E402 

0.9750E<02 

0.3577E400 

0. 

I493E403 

0  9701E400 

0  2425E40O 

O.0OUOE400 

0  4500E«01 

0. 16256401 

0 

VARIABLES  AT 

L  .  d  21  .  20 

PRESSURE 

TEMPERATURE  MACH  NUMBER  TOTAL  PRESS 

U’>COSINE 

V-COSINE 

U-CUSJNE 

X 

y 


1 

0 

1367E402 

0.9740E402 

0 

3651E4Q0 

0. 1499E402 

0 

tOOOE401 

•0.4a79E-15 

-0. 

.23826  IB 

0  4750C*01 

2 

0 

1367E«02 

0  9741E402 

0 

3652E400 

0. 1499E402 

0 

g99/E*0Q 

O  SAIIE'UI 

0 

23fllE-ia 

0.4750E401 

3 

0 

l36aE402 

0.974 IE402 

0. 

.364BE*0O 

O  1499E402 

0 

9989E*0Q 

O  473BE-OI 

0 

ooooc*oo 

0  4750E*01 

4 

0 

1368E402 

0.9743E«02 

0. 

,3635E400 

O  1499E40? 

0 

9974C400 

0  7141E’01 

0. 

.0000fe400 

0.4750E*01 

5 

0. 

13fi9E402 

0.9744E402 

0 

3620E<00 

0. 1499E402 

0 

9B56E400 

0.9422E-01 

0 

O00OE400 

0,4750E*01 

6 

0. 

1370E402 

0.9748E402 

0 

3603F4O0 

0. 1499E403 

0 

9930E400 

0.1179E«00 

0 

0000b«00 

0  47SOE*01 

7 

0 

1371E402 

0  B751E402 

0 

3569E400 

0. 149BE(02 

0. 

,9900(400 

0  140aE4O0 

0 

OOOOF400 

0.4750E401 

a 

0 

1374F402 

0.9759E403 

o 

3512E400 

0  149fiE*-Oa 

O 

986OE400 

0.  l86aE*00 

0 

0OO0E400 

0  47S0E*01 

9 

0 

1374E402 

0.97B3C*02 

0 

3447E400 

0  1492E402 

0. 

.98l6E<O0 

O  1912E*00 

0 

000Ob*OQ 

O  47S0640I 

10 

0. 

137aE402 

0.9772E402 

0 

34056*00 

0. 1493E402 

0. 

,975BE+00 

0.2194E400 

o 

OOOOE*00 

0.4750E*01 

1 1 

0 

137dE402 

0  97726*02 

0. 

.3404E*00 

0.  U93E+0a 

o 

9701E400 

0  24aSE«00 

0 

OOOOE*00 

0  4750E*01 

0  OOOOC*00  o 
0  I6B7F4^00  0 

O  337SCIOO  0. 
0  5062E4^00  0 

0  6750E«0O  □ 

0  B437l«^00  0 

O  tOl2F^OI  0. 
0  tiaic^oi  0 
0  ISfiOE+OI  0 
O  1SI9E»01  0. 

0  16B;k4-6l  O 


2500E 


Z 

7SO0t*0\ 
25O0E^O1 
7SOOE40 1 
2500E«^01 
2000E401 
2500E«01 
3000E-«01 
2S00E4^0I 
2b00E*01 
2500E«^01 
2SO0E«01 


I 

2SOOE«01 

a500E«01 

3b00t*01 

2&OD£tOl 

2500E«01 

2B00E«01 

2S00E*O1 

2500E+01 

2500E401 

2500E«01 

25OOE«0t 


2S00E«O1 
250OE4OI 
3600E»01 
250OE«^OI 
2500EiO1 
2&U0E *0\ 
2&OOE«OI 
aSOOEiOt 
2500E»01 
2500E+01 
25OOE401 


2500E»01 

2500e«O1 

2b00E*‘01 

2500E^U1 

asooE^oi 

2500E«0I 

25OOE4^01 

2&O0E«01 

2500E«0I 

2B00E401 

2S00E4O1 
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lasting  B-6.  Continued 


VARIABL€S  AT  L.  J  ■  21.  21 


K 

PRESSURE 

1EMPERATURE 

MACH  NUMBER 

10TAL  PRESS 

(^-COSINE 

V>COSlN£ 

W-CQSINE 

X 

y 

Z 

1 

0.  1376E«02 

0.9759E«02 

0  3&oeE*oo 

0.  149Bt402 

O.  1000EAOI 

O  00OOE»OO 

0.0000E400 

O  SOOOE40I 

o.oooor^oo 

0.2500E401 

2 

0  l37aE^02 

0  9759E^02 

0  35O7E400 

0.  1499E«02 

0.9997E400 

0.22a3£-0l 

0.000OE40O 

0.5000£»01 

0  1750E*00 

0.2500E401 

3 

0. 1377E«02 

O.97ti0E«O2 

0.3502E«00 

0. 1499E»02 

O  99e9E400 

0.4504E-0I 

O.OOOOE400 

0.5000E40I 

O  3500E400 

0  2&00E«01 

4 

0. 137aE»02 

0A97a3E«02 

0  3491E«0Q 

0.  1499E^02 

0.9976E400 

0.fi955E-01 

0.0000£400 

0  SOOOE^OI 

0  5250E400 

0  2500E401 

6 

0  1379E«02 

0.97€4£«02 

0. 3479C400 

0.  I499£*02 

0  99t>8E400 

O.9l65£-O1 

0.0000£400 

O.SOOOE40I 

0  7000E+00 

0  2S00E401 

0  1381E«02 

O.d760E«^O2 

0  3499E»00 

0  I500E«02 

0.9934E400 

O. 1 147£>00 

0.0000E40O 

D  9O0OE4OI 

O. B7BOE400 

0  2500E401 

7 

0. 13a2Et02 

0.9772E«02 

0.3422E*00 

0  149BE402 

O. 9906E40O 

O. 137IE400 

O.OOOOE400 

0  SOOO£401 

0. lOSOE^Ot 

0.2500E»01 

B 

0.  iaa4E«02 

0.97i0E«02 

o  33sae«oo 

0. 1497£*02 

0.988eE4O0 

0.1630F400 

o.9a86£- la 

0.6000E40I 

0  122!»kf01 

O.2900E401 

9 

0. 1365E402 

0  97aBEA02 

0  3290E^00 

0.  1493E402 

0.9623£«O0 

0  1876EfrOO 

O.OOOOEtOO 

0  SOOOEtOI 

0  HOOEtOl 

0  2SOOE401 

10 

D.  13a9E«07 

0.9794E«02 

0.3246E-*-00 

O.  t494E402 

0.9762E4OO 

O  2ie7E400 

0  O0OOE4O0 

0.5000£tai 

0  IB7bE401 

O. 29O0E4O1 

1 1 

Or  1389E‘^02 

0.9794E»02 

0.3245C«00 

0. 1494E402 

0.9701C«00 

0.242B£400 

0.0000E400 

O.SOOOEfOl 

0  17&0EA0I 

O.2bO0C40l 

VARUBLES  at 

L.  J  •  21, 

22 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

IQIAL  PRESS 

U>C0S1N£ 

V-COSlNfe 

V-COSINE 

X 

Y 

z 

1 

0. 13a4E402 

0.977SE«02 

0r337aE400 

O.  149aF402 

0, 1000E401 

•0  4BSaE‘ 1b 

O-OOOOF^OO 

0.5350E401 

0  OOO0C40O 

0. 

2500E*OI 

2 

0  I384E402 

0.977SE402 

0  3379E400 

0,  149aEi02 

O.99ME400 

0  2137E-01 

0.0000E400 

0  S250E-*-01 

0  1B19F«00 

0 

25O0E*0l 

3 

0  136SE«02 

0.977fiE402 

0  aatiEioo 

0.  l49aE402 

0  9990e400 

0.436BE  01 

-0  4;s3E-ia 

0.S250E401 

0.362SE400 

0 

2&OOE«OI 

4 

0  iaa6c*02 

0  9779e*02 

0  3a63E400 

0  1499F402 

0  9978E400 

0  BBOSE-OI 

O  OOOOE^OO 

O  b2&0E401 

0.S437C«00 

0. 

2bOOE401 

5 

0. 1367E402 

0.97aiE402 

0  3aS2E400 

0.  1499E402 

0  9962E400 

0.a73lE-0l 

O.OOCO£»00 

0.5250E401 

0.7250C400 

0 

3500E401 

6 

0.  1389£«U2 

0  97£SE402 

0  332aE«00 

0  1900E402 

O  9939£^00 

O. 1 1O1E4O0 

O  OOOOE40O 

0  5250E401 

0  9062E400 

0 

25006401 

7 

0.  t390£402 

0.9790E402 

0  32a4E«00 

O.  1498^402 

O  9912E400 

O. 132BE<00 

0.0000£«00 

0  5250E^01 

0. lOBTEtOl 

0. 

2500EtOl 

a 

O.  t393e402 

0.9799E402 

0.32 1 1E400 

0.  1496£*02 

0,987aE«00 

0. 1590F+00 

O.OOOOE^OO 

0.  52S0E»01 

O  l2fi9E401 

O. 

2500E«01 

9 

0.  1394E402 

0.9a03E402 

0  3139E400 

0.  1493E*03 

0  9fi30E400 

0  ia37E40O 

0  OOOOE400 

O.S2SOE«01 

0  1450F401 

0 

2500E401 

10 

0.  t39aE402 

0.9B13E402 

0.30d3E400 

0  1492E402 

O.977OE4O0 

0  2133E4-00 

O.OOOOE+00 

0  5250£t0l 

0  I63IE«0I 

0 

2500E401 

1 1 

0. l39eE«02 

0.9ai3E«02 

0.30&2E400 

0  1492E402 

0,9f01E^00 

0  2425E400 

0  000OE400 

0. 5350E4O1 

0. IS 12E40I 

0 

2500E401 

variables  at 

t.  0  •  31, 

23 

K 

PRESSURE 

temperature 

MACH  NUMBER 

TOTAL  PRESS 

U*COSlNE 

V-COSInE 

W-COSINE 

X 

Y 

Z 

1 

0  1391E402 

0  9768E402 

0  327IE400 

0.  I49SE»02 

0  1000C401 

O  0000E4OO 

D.0OOOE«OO 

0  bbOOE40l 

O.OOO0C40O 

0 

2500E«01 

2 

Or 1391E402 

0.97a8E4C2 

0.327tE400 

0  1497E402 

0.999BE400 

0  idBBE-OI 

O.OOOOE«00 

0  5500E«01 

0  I875E*00 

0 

2500E401 

3 

0. 1391E402 

O  97a0E«02 

0  326OE4O0 

0.  uses  *02 

0.9992E400 

0.39iaE-01 

O.0OO0E«OO 

O  5500F+01 

0.37S0E40O 

O 

2&00E401 

4 

0. I393E402 

0r9793E402 

0  32S2E<00 

0  1499E402 

0  9983E400 

0  5893E-01 

0  OOOOE^OO 

O  SSOOE^OT 

0  5a2SC*00 

0. 

2500E401 

S' 

0. 1394E402 

0  9795E+02 

0  323eE4O0 

0  I499E402 

0.997OE400 

0  7797E-01 

0  0000E«0O 

0  5S00E401 

0  7500F400 

0 

3500E401 

€ 

0. 1397C402 

0  9e01E402 

0  3207E«00 

0  tS00E«02 

0  99S0E»00 

0  9977E-01 

0  ooooe»oo 

0  SSOOE^OI 

0  9375E*00 

0 

2500E*0l 

7 

0. I399E402 

0.9B06E402 

0  aiS4E400 

0  1499E402 

0  9936e400 

0  1213F400 

O  OOOOE^OO 

0  5500E4U1 

0  1129E+01 

0 

2S00F*01 

a 

0. 1403E402 

0.9B17E<02 

0  a07SE400 

0.  t49ac»02 

0  9690^400 

0  1479E+00 

0  O0OOE«0O 

O.SbOOF^OI 

0  13t2E^01 

0 

2900E401 

9 

0. I404E«02 

0. 9B23E402 

0  3003C»00 

0  t499E«02 

0  9aSOE*00 

0. I72bt400 

O  OOOOE^OO 

0  5500E401 

O  1S00E»01 

0 

2500E101 

10 

0.14t0E402 

0.9836E402 

0.2934E*00 

O  I497E402 

0.97B4E400 

0.2099E«00 

0  0OO0E«00 

0  5500C*01 

0  16d7E40l 

n 

25006401 

1 1 

0.1410E402 

0.9B3SE402 

0  2932E400 

0.  1497E402 

0  9/OIE«^0O 

0  242SE400 

0  OOOOE«00 

O  S50OE4O1 

O  1B75E401 

0 

7S00E4O1 

VARIABLES  AT 

L.  J  >  31. 

24 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

TOTAL  PRESS 

U  COSINE 

V-COSINF 

W'COSINE 

X 

Y 

Z 

1 

0  1396E402 

0.9800E402 

0,3 18SE400 

0,  1498F^02 

O. tOOOE^OI 

'0.23aB£-1S 

0  7453E-17 

0  5750E<01 

0  OOO0E40O 

0 

.35006401 

3 

0. 13g6E402 

0  9BOOE402 

0.3l8aE400 

0.  149aC402 

O  9998E400 

0. 1B92E-ai 

0.74Q7E-17 

0.&750F+01 

0, 1937E400 

0 

2S0OE«Ol 

3 

0. 1397E402 

0.9B02E402 

0  3l7eE»00 

0.  1499E«02 

0  9994E400 

0.33G2E'01 

0  OOOOE400 

0.5750E«01 

0  387SE400 

0 

.2500E401 

4 

0  1399E402 

0.eB04E402 

OrOlGBEfOO 

0.  l4g9E402 

O  99BTE«00 

O  5024E-01 

0. 3754E-  17 

D.  5750E401 

0  Sai2F400 

o 

2500E«01 

5 

O  140O£-tO2 

0  9a07E402 

0  3142E400 

0  1499E402 

0  397BC400 

O  6637E  01 

0  9449E- 18 

0  S7SOE401 

0  7750E«00 

0 

.25006401 

6 

0. 1403E402 

0  e6l3E402 

0  3097E40Q 

0  t499C402 

0.d9C2E400 

O  afiS7E-0l 

'0  382aE-17 

0  S7S0E401 

0  96876400 

0 

2500E«01 

7 

0. 1404E402 

0.9eiBE402 

0  303ie400 

0  t497E»02 

0.9943E400 

0  1064E*00 

-0  7aHjE-  17 

0  B750E401 

0. 1 162E401 

0 

2S00E»01 

a 

0  1409E»02 

0  9a30F402 

O  2936E«00 

O  U96F«02 

O  991OE400 

O.  1338E4Q0 

O.OOOOEfOO 

0.5750E<01 

0  13!i6E401 

0 

2500E»01 

9 

0. 14 10E402 

0.9a3S£402 

0  2a43E400 

0. 1491E«02 

O  9a7lE«00 

0. 1S99E^OO 

-O.aSOBE- 17 

0.  S7S0E’»01 

0  1SSOE401 

0 

2500E*01 

10 

0  1417E402 

0,98S2E403 

0  2733E40O 

0. 1493E402 

0  97BaE400 

0  20A9E«00 

0.00O0E40O 

0  5750Et01 

0  1744£«01 

0 

2500F401 

1 1 

0  1417E402 

0  9a52E402 

0  2731E«00 

0.  \<93E'*02 

0.9701E400 

D.242aE-»00 

0  OOOOE4O0 

0  5750E*01 

0  1937E401 

o 

.  3509£»01 

-  21,  SB 


VA”  BLE5  AT  L,  J 
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Listing  B-6.  Continued 


K 

7ESSUBE 

TEHPEHATUKC 

MACH  NllPilBER 

TOTAL  PRESS 

U-COSINE 

V 

•COSINE 

W  COS INF 

X 

V 

z 

1 

V. 

1402E«02 

0 

9B10E402 

0 

3t21>L*00 

0 

15006*02 

O  IO0OE4O1 

0 

OOOOEtOO 

0  7472E -  17 

0. 

60006*01 

0 

00006*00 

O 

3500E*wl 

2 

O 

1402Et02 

0 

g810E402 

0 

3I24F40O 

0 

IS00E4O2 

O  9999£*00 

0 

169SE-01 

O.  7476E- 17 

0. 

600CE*01 

0. 

2000Et00 

O. 

2500E*0I 

3 

O. 

1403E402 

0 

9812E*02 

0 

31 18E400 

0 

150IE402 

0.9996E+O0 

o 

2714E-0I 

0  74831 ■  17 

0 

ecXJOhtgi 

0. 

40006*00 

0.35006*01 

4 

0 

l4O4Et02 

0. 

9A14E402 

0 

3IOOE4UO 

0 

I500E4O2 

O.S992E  too 

o 

40306-01 

0  OOOOL*(XJ 

0. 

60006*01 

0 

BOOOEtOO 

0. 

2500FtO1 

& 

0 

!405E«02 

0 

SB16E402 

0 

3063E400 

0. 

I499E402 

O  990GE4OO 

o 

52316-01 

0. OOOOEtOO 

0. 

GOOOEtOI 

0 

Buooetoo 

0 

25006*01 

6 

0 

1408F«02 

0 

9fi23E402 

0 

3005C*00 

0 

I496E402 

0.9977E4O0 

0 

68106-01 

0  OOOOEtOO 

0, 

6000£*OI 

0 

1000E401 

0. 

2500E *OI 

7 

0 

1409E«02 

0 

9R2flE402 

0 

29226'*  00 

0 

t49SE402 

0  9967E400 

o 

ai28E-Ol 

-0  397BE-17 

0 

60006*01 

0. 

12006*01 

0 

25006*01 

8 

0. 

14  l&F-^Q2 

0. 

9fl43E403 

0 

26046 4 00 

0 

I4Q4E402 

0.994a£400 

0 

1022C«00 

0  00006*00 

0. 

GOOOEtOI 

o 

14006*01 

0 

2500b«01 

d 

0. 

1417C402 

0 

9A4fiEt02 

0 

2676E400 

0 

t489E402 

O  993SC*00 

0 

1  ia£F400 

O.OOOOE  *00 

0 

60006*01 

0 

1600E*01 

O 

25006*01 

10 

0 

14301^02 

0. 

9B77E4-02 

0 

2S45E*00 

0 

f496F402 

0  9890E400 

o. 

14B2E«0O 

0  OOOOEtOO 

0 

60006  «01 

0 

1800E401 

0. 

35006*01 

1 1 

0 

I430E4^02 

0 

9A7fiE403 

O 

2543E*O0 

0. 

1496E402 

O  9923C*00 

0. 

124OE*0O 

0.00006*00 

0. 

eOOOEtOI 

o 

2UOOE*Ol 

O 

25OOF*01 

VARIABLES  AT 

L, 

J  -  21. 

26 

K 

PRESSORf 

TEMPbR4fURE 

MATH  NUMBLH 

TOTAL  PRESS 

U-COSINE 

V 

’-COSINE 

W-COS)NE 

A 

V 

2 

1 

0 

1406E702 

0. 

9fi1gE«02 

0 

aoi4E«oo 

0 

1&01£*O3 

O.  1000E40I 

0. 

00006*00 

0  OOOOEtOO 

0 

A2S0F4O1 

o. 

OOOOEtOO 

0. 

2500F*01 

2 

0 

M06E402 

0. 

9dl6E«02 

0 

3074^400 

0 

1&01E402 

0  9999£*O0 

0. 

134OE-0I 

O.OOOOE  *00 

0 

62506401 

0. 

2000E4DO 

0. 

25006*01 

0 

O. 

M07F*^02 

0 

9820£«02 

0 

30? SC  too 

0 

1S02E*O2 

0.9998E400 

0 

20G&E-01 

-0  18636  -  17 

0. 

6250L401 

0 

40006*00 

0 

3&00E4O1 

4 

0 

U07F+02 

O 

982 IE«02 

0 

30^'iE<00 

0 

1 501 E 402 

O.9995E4O0 

o 

31  146  01 

0  00006*00 

0 

62806*01 

o. 

.6000E4OD 

0 

2500F*01 

5 

0. 

U09E«02 

0 

0624£«O2 

0 

301SE400 

0. 

1500C402 

0  9992E400 

0 

3950E-01 

0. OOOOEtOO 

0 

6250C*01 

0 

aoooEtoo 

0 

25006 «01 

6 

0. 

141 1E402 

0 

9829E402 

0. 

29a9E  too 

0 

1499E402 

O.99dT£«0O 

0 

5004E-01 

0  4S28C- 18 

0 

6250E40I 

0 

1000E40I 

0 

2500E*01 

7 

o 

1412Ei'02 

0 

9834E102 

0 

3a77E40a 

0 

|496£<02 

0  99fiSE400 

0 

SU'jbE-Ol 

0.0988E-17 

0 

62506*01 

o 

l20OE*0t 

0 

25006*01 

8 

0 

141BE402 

0 

9a47E40V 

0 

2 7 706400 

0 

I495C«02 

O  997SE400 

o 

6578E‘01 

0.  OOOOEtOO 

0. 

.82S0EI01 

0 

14|)OE40t 

0 

35006*01 

9 

0 

1419f ^02 

0 

9a53Ei02 

0 

364aEtOO 

0 

i400E402 

0  9982(400 

0. 

59I9E  01 

-0  17196-16 

0 

A250E401 

0. 

15006*01 

0 

25006+01 

10 

0 

14a0£t02 

0 

QA7SE«02 

0 

2S9SE400 

0. 

t499C*02 

0  9981E4O0 

0 

61526-01 

0  OOOOEtOO 

0. 

6250E«01 

0 

1BOOE*OI 

0 

25006*01 

1  1 

0 

I430£«0a 

0. 

9a7aE402 

o 

25916400 

0 

1499e402 

O  10006401 

0 

55826-15 

O  OOOOEtOO 

0. 

62506*01 

0. 

20006*01 

0 

25006*01 

VARIABLES  AT 

L, 

U  •  21 , 

27 

K 

PRESSURE 

TCMPERATURF 

MACH  NUMBER 

TOTAI  PRESS 

U- COSINE 

\ 

f  COSINE 

V-COSINE 

X 

V 

Z 

1 

0 

14O0E«O2 

0, 

.9822E'^02 

0 

30306 «00 

0. 

Ib00£402 

0  10Q0E4O1 

0 

OOOOEtOO 

0.00006*00 

0 

65006*01 

0 

00006 » 00 

0 

25006  *01 

2 

0 

1408E+02 

0. 

.9B23E*02 

0 

3032E41X) 

0. 

15016  402 

O  10006*01 

0 

9lb2E '02 

0  OOOOEtOO 

0 

65006*01 

0 

20OOE*0P 

0 

35006+01 

3 

0 

140BCt02 

0 

9873E«02 

0 

3035E400 

0. 

15016*02 

0  9099E*CX> 

0 

1582E’0i 

-0  15096-16 

0 

6500C*01 

0 

4000E*00 

0 

25006*01 

4 

0 

14O9F»02 

O 

9H25E402 

0 

301bb*00 

0 

15016*02 

O  9997E*00 

0 

38296-01 

0  000OE*0O 

0 

65006*01 

0 

60006*00 

o. 

.25006*01 

8 

0 

1410C»02 

0 

9R26E402 

0 

2984E4O0 

0. 

I500E402 

O  9994C400 

0 

3344F  01 

O.OOOOE-*  OO 

0 

6500E*Ot 

0 

80006*00 

0, 

.3SOOCtOl 

6 

0. 

141 1F4'02 

0 

9030E«02 

0 

3939E100 

0 

I499f *02 

O. 99926*00 

0 

4Oti2C'0l 

0  38876  17 

0 

6500E401 

0. 

.  1000E*01 

o 

2  5006 -*01 

7 

0 

1412E«02 

0, 

.9834E«02 

0 

2672E  *00 

0 

I495E402 

0  999lttOO 

0. 

4344E -01 

0  795IE- 1  / 

0 

6500E*01 

0. 

,  12006*01 

0 

35006*01 

A 

0 

1415E«02 

0 

9a42E  *03 

0 

27906400 

0. 

14946*02 

O  99B9E*O0 

o 

4703E-O1 

O.O000E«OO 

0 

6b00E*01 

0 

14006*01 

0 

2500E*OI 

9 

0 

14lfiF->-02 

0 

984GE«02 

0 

2705t400 

0 

I490F402 

0  99936*00 

o. 

3B  1/6-01 

-0  .137  IE  -  lb 

0 

6500F  *C1 

0 

16006*01 

o 

25006tOI 

10 

0 

I419E^02 

0. 

.98bbEi02 

0 

27  1AF4Q0 

0 

I494E  *02 

O  9997 t *00 

0. 

,  2r>ri4E-01 

0  0OOOE40O 

0 

6500E401 

0 

18006*01 

o 

.25006*01 

1 1 

0. 

1419641)2 

0 

.985aE*07 

o 

27l8EtOO 

0 

14g4F4()2 

0. iCOOE+OI 

o 

2C7fiC  15 

0  00006*00 

0 

65006*01 

0 

20006*01 

0 

25OOE+0I 

VARIABLES  AT 

L, 

J  =  21 

2B 

K 

PRESSURE 

TEMPERA  ruRL 

MACH  NUMBER 

TOTAI  PRESS 

U-COSINE 

V'CQSINE 

V-LQSINE 

X 

Y 

Z 

0 

1409E+02 

0 

9B25b-t02 

O 

2986E400 

0 

t499E402 

0  1000E*01 

0. 

00006*00 

0  OOOOEtOO 

0 

67bOE*Ol 

0 

OOOOEtOO 

0 

2500F+(11 

2 

o 

1409Et02 

0 

.9B26E*02 

0 

.  2990F*00 

0. 

.  M99C>02 

0  10006*01 

0 

5245F-02 

0  OOOOE*00 

0 

67506*01 

0 

2GO0E400 

0 

35006*01 

3 

0 

1409E«02 

0 

9825E402 

U 

2990C«00 

0 

I499E402 

0  9999EtOO 

0 

1425E -01 

-0  15306  16 

0 

67506 *01 

0 

4000E400 

0 

.25006*01 

4 

0 

1410Et03 

0 

9827EI02 

0 

2976E400 

0. 

,  1499E402 

O  99976400 

0 

2252E-01 

0  00006400 

0 

67S0C*01 

0 

50006*00 

0 

.25006*01 

5 

0 

141 16402 

0 

.9828E402 

o 

295GCIOO 

0 

1499E*02 

0.99966*00 

0 

2fi52C  01 

0  ooooc*oo 

0 

.6/506*01 

0 

80006*00 

0 

.35006*01 

6 

0. 

1413E402 

0 

9U33E402 

0 

29251400 

0. 

.  1499E402 

0  9995C4O0 

0 

3307F -01 

0.3902E-17 

(> 

67506*01 

0 

10006*01 

0 

25006*01 

7 

0 

14 14E402 

0 

gA37£>02 

0 

3a74E400 

o 

1497E402 

O  9994E«00 

0 

3305E-01 

0. l5BfiE- 16 

0 

.67506*01 

0 

13006*01 

0 

35O0k*01 

B 

0, 

14 lbE*02 

0 

9845E402 

0 

281 iC«00 

o. 

.  14906402 

0.9995E+00 

o 

3256E-01 

0  OOOOE400 

0 

67506*01 

0 

.  14006*01 

0 

25006*01 

9 

0. 

14 1SE402 

0 

98bOE 1 02 

0 

2754E400 

0 

14941*02 

0  9997E  too 

0 

22R7F-01 

-0  3308E- 16 

0 

67506*01 

0 

.18006 *01 

0 

25001*01 

10 

0 

14 196102 

0 

9B55E  402 

0 

2765E400 

0. 

.  1497k402 

0  1000E*-OI 

0 

7736E-02 

0  (XXX>£«00 

0 

6750E*01 

0 

IBOOEtOI 

0 

2500F+01 

1  1 

0. 

I420E'»02 

0 

9B3SE102 

0 

27fiGt*O0 

0 

1497C*02 

0  10006*01 

0 

6577F-  1G 

0  OOOOEtOO 

0 

6750C*01 

0 

20006*01 

0 

.25006*01 

VARUBLeS  AT 

L, 

J  <  21 

29 

K 

PRESSURE 

temperature 

MACH  NUMBER 

TOIAI  PRESS 

U-COSTNE 

V  COSINE 

W-COSINE 

X 

Y 

Z 

AEDC-TR-87-24 


Listing  B-6.  Concluded 


1 

0  1409E«02 

0  9826C«02 

O. 

.29t>1fe*00 

O. 

1497E*02 

0  10006*01 

O  00006*00 

O  OO0OE*0O 

O. 

7000EI01 

0. 

00006*00 

O 

25006*01 

2 

0.  1410E»02 

0.9826E«02 

0 

.2<154F*00 

0 

1498E*02 

0  1000C*01 

0  3706F‘02 

0  OOOOE *00 

0 

7000E*01 

0. 

20QOE4OO 

0 

25006*01 

3 

0  1409C*02 

0. 98a5E*02 

0. 

.29S1E*00 

0. 

l497£*-02 

O  99996*00 

D. 12  176  >01 

-O  1550E-1B 

0 

7000E*01 

0 

4000E*00 

0 

2500E*01 

4 

0. 141  lE-fO? 

0  9927E*02 

0. 

.294bC*00 

0. 

1498E«02 

0  9998E*00 

0. I854b-01 

0.00006*00 

0. 

70006*01 

0 

6000E*00 

0. 

2500E*01 

a 

0  1411E+02 

0  9829E*02 

O. 

,293Bb*QO 

O. 

1498E*02 

O  99976*00 

O  23146-01 

0  OOOOE *00 

0. 

7000E  *Ol 

0. 

BOUOEiOO 

0 

2500b*01 

6 

0  1413E402 

0.9833Et02 

0 

2921E*00 

0 

1499CI02 

0.99976*00 

O.2SBfE-0l 

0  19546-17 

O 

7000E*01 

0 

1000F-*01 

0, 

25006*01 

7 

0  14  14E4-02 

a.9837Et02 

O 

2B84C 100 

0. 

t49aE*-02 

0  9997E*00 

0.2578C -01 

0.7909E-17 

0 

70006*01 

0 

1200E *01 

0. 

2500E  *01 

B 

0.  14ieE«02 

0.9fl43E*02 

0 

284164-00 

0 

1497E*02 

0.99976*00 

0  2304 E -01 

0  0000E*00 

0. 

7000EI01 

O 

1400E*01 

0. 

2500E*01 

9 

0.  14  iTEt'OZ 

U. 984BE*02 

0 

?R07E*00 

0. 

1496E*02 

0  9999E*00 

0  152IEOI 

-0. 16236-16 

O. 

70006*01 

0 

18006*01 

0. 

2500E*01 

10 

0  1417E+02 

0.9d50Et02 

0, 

.2ai3E*00 

0, 

1497E*02 

0  1000E*0t 

0  l84bE-02 

0  00006*00 

0. 

7000E*01 

0 

leoocioi 

0 

2500E  *01 

1  1 

0  1417C*02 

0.98h0bf02 

0 

2R16E400 

0. 

14976*02 

O. 10006*01 

O  16IBE-16 

0.00006*00 

Q 

7000E*01 

0 

2000F *01 

o. 

2500E*01 

VAPIABUCS  AT 

L .  J  «  21, 

30 

K 

f^RESSURE 

TEMPERATURE 

MACH  NUMBER 

lOTAL  PRESS 

U'COSINE 

V-COSINE 

W- COSINE 

A 

V 

i 

1 

0.  14 i0E*O2 

0  9B?fiE*02 

O 

2927C 100 

0 

1498E«02 

0  1000E*01 

0  00006*00 

0  OOOOE -*-00 

0 

7250E*01 

0. 

OOOOE *00 

0 

25006*01 

2 

0.  l4iaE*03 

0.  9826E*02 

0 

292tlfc40O 

O 

149€E*02 

O  1000E*01 

O  27b76“02 

O  0000E*00 

o 

7250E*01 

O 

20006*00 

o 

250Ub*01 

3 

0  1410E402 

0.9827E*02 

0 

2$?3e*00 

0. 

14966 *02 

<)  10006*01 

0.  8856E-02 

0  24446-18 

0. 

7250E*01 

0 

4000C*00 

0 

2500E*01 

4 

0  I41IE«02 

0.9fi28E<02 

0 

2927C 100 

O 

1497E*0? 

0  99fl9E*00 

0.  12571 -01 

O  00006*00 

0. 

725OE*0l 

0. 

6000E*00 

0 

2500E  *01 

& 

0.  l412Et02 

0.96a0E*02 

0 

292nE*00 

0 

1498E  *02 

0  9999E*00 

0  1S17E-01 

0.00006*00 

0. 

72SOE *01 

o. 

80004*00 

0 

25006*01 

6 

O.  I413E402 

0.9B34E«02 

0 

2917E iOO 

0 

1499E*02 

0  0909E*DO 

0  16836  01 

0. 1223E-18 

0 

7250E«01 

0 

10006*01 

0 

25O0E 1 0 1 

7 

0.  14  14E402 

0  9837E*02 

0 

269<}fe*CX) 

0 

14996*02 

O  99996*00 

0  I66BE-0I 

-0.3947E-17 

0. 

7250E*0l 

u 

1200E*01 

0 

25006*01 

8 

0  141SE*02 

0.9B42E*02 

0 

28S8E*00 

0 

1496E*02 

0.9999£*00 

0  M6IE-01 

0  00006*00 

o 

7250E*0l 

o 

MOOE*Ol 

0 

2500E*01 

9 

0.  I416E402 

0.9B47E*02 

o 

2B39E IOO 

0 

149BE*02 

0  1000£*0t 

0.96756  02 

0  802BE-17 

0 

72S0E*01 

0. 

ieoo£*oi 

0 

2500CI01 

10 

0.  1417B*07 

0  984flE*02 

0 

26396*00 

0 

1498E*02 

0  1000G*01 

0  11426>02 

0.00006*00 

o 

72506*01 

0. 

iaooE*oi 

0 

2500E*nt 

1  t 

0.  14  17E4-02 

0. 9849E*02 

0 

2a39F*00 

0 

1498E*02 

0  10006*01 

0  1605E-16 

0  OOOOE *00 

0. 

;25OE«0l 

0 

2000E*01 

0 

2500E*01 

VAHIABLCS  AT 

L.  J  -  21. 

31 

K 

PRESSURE 

TEMPERATURE 

101 

lAL  PRESS 

U'COSINE 

V-COSENE 

M-C0S1NE 

K 

V 

Z 

1 

0  14nE«02 

0  98296*02 

0 

3921C400 

0. 

14986*02 

0  10006*01 

0.00001*00 

0  00006*00 

0 

7500E*01 

0 

OOOOE 1 00 

0 

25006*01 

2 

0  MME«02 

0.9829C*02 

0 

29?0F*OO 

0 

1497E  *02 

0. IO0OE*01 

0  33826 -02 

0  OOOOE *00 

0. 

7S0OE*0> 

0 

20006*00 

0 

2500E+01 

9 

0  14126«02 

O  9B30E*02 

o 

3917EIOO 

0 

14986*02 

0  10006*01 

0.60286  02 

0  783lfc-  17 

0 

75006*01 

0 

«000E*00 

0 

2500C*0I 

4 

0  U12E«02 

0.9831E*02 

0 

2924E*00 

0. 

149BE*02 

0  ioooc*oi 

0.7868F -02 

0.OOOOE*0O 

o 

75006*01 

0 

OOOOE *00 

0. 

.25006*01 

S 

0  1413E402 

O  9B31Et02 

o 

2924F*00 

0 

1499E*02 

0. 1000E*01 

O  9O50F-O2 

0  OOOOE lOO 

0 

7bO0E*01 

0 

80006*00 

0 

75006*01 

6 

0  <413E«02 

0  9B33E*02 

0 

2914E*00 

0 

14996*02 

0  9999E*00 

0- 10086  01 

-0  1959E-I7 

0 

7G00E*01 

0 

.  1000E  +  01 

0 

25006*01 

7 

0  I413E«02 

0  9838E*02 

0 

28886*00 

0 

1498E  *02 

0.9999E*00 

O  10386-01 

'0  7903E- 17 

0. 

7500E*01 

0. 

.  I2006*0l 

0. 

.2500E-*01 

S 

0  14UE*02 

0.9640E*O2 

o 

2B6 1E*00 

0 

1497e*02 

U. 10006*01 

0  9311E-02 

0  00006*00 

0. 

75006*01 

0 

I400E*01 

0, 

.75006*01 

9 

0  1414Et02 

0  9643E*02 

0. 

284aCi00 

0 

14966*02 

O  1000E*01 

0.644/6 -02 

0.320&E- 16 

0 

7500E*01 

0 

.  16006*01 

o 

25006*01 

10 

0  141SE«02 

0  9645Et02 

0 

264SE*CK> 

0. 

1497C*02 

0. 1000E*01 

0  24746-02 

0  OOOOE *00 

0 

7500E*0l 

0 

18006*01 

0 

25006*01 

1  1 

0  14158*02 

0  9B4SE*02 

0 

2S44E IOO 

0. 

14966*07 

0  1000£*0I 

0.3209E  16 

0  OOOOE *00 

0. 

75006*01 

0. 

.2000E*01 

0. 

.2500E<01 

VARIABLES  AT 

L.  J  -  21. 

37 

K 

PRESSURE 

TEMPERATURE 

MACH  NUMBER 

total  press 

U^CUSINE 

V-COSINE 

M-COSINE 

A 

Y 

Z 

1 

0.14 1 2E*02 

0.9629E*O2 

0 

2airiF*O0 

0 

i4gaE*02 

O  10006*01 

0 . OOOOE  *00 

0  oouoc*oo 

0. 

t  /boe*oi 

0 

OOO0E*00 

0 

2500EI01 

2 

0  14t2E402 

0  9A29E*02 

0 

29l4E  *00 

0 

1497E102 

O  10006*01 

0.3392L'02 

O  OOOOF*00 

0 

77506*01 

0 

20006*00 

0 

2500E*01 

•J 

0  1412E*02 

0  96316*02 

0 

291CF*00 

0 

14986*02 

0  toooc*oi 

0  278.7F-02 

0  15666  l6 

0 

I7SUE*01 

0 

4000F*00 

0. 

.25O0E*0l 

4 

0.1412EI02 

0,9B31E*02 

o 

292 1E*00 

0 

1499fc*02 

0  10006*01 

0  3170E'02 

0  0000fc*00 

0 

7750E  *01 

0 

6000E*00 

0 

2500CI01 

5 

0  l4i3Et02 

0  983iE*02 

o 

292 1fe*00 

0, 

1499E*02 

O. 10006*01 

0  3014F-02 

0  OOOOE IOO 

0 

77506*01 

0 

B0006*00 

0 

2500E  »01 

fi 

0.  14 1 3E*02 

O  9833E*02 

0 

2aiOE *00 

0 

1499t*02 

0  10006*01 

0  35086  02 

-0  l9eiE-17 

o 

77506*01 

0 

lOOOEtOI 

0 

2500EI01 

7 

0  1413E*02 

0  983SE*02 

0 

2868E«00 

0 

1497E+07 

O  1O0OE*OI 

O  3790C-02 

-0  79041-17 

0 

7750£*01 

0 

I200E401 

o. 

.  250Ob*01 

B 

O  1414E+02 

O  9B39E*02 

D 

3a63E*00 

0 

1496C*02 

0. 1000E*01 

O  4I07F-02 

0  OOOOE 1 00 

0 

/75O£*0l 

o 

140CIF*01 

0 

2500E*0l 

9 

0.1414E*02 

0. 9B4  IE*02 

0 

2852E*00 

0 

149Gfc*02 

0. 10006*01 

0.3257E-02 

0  3202fc- IG 

0 

77fl0E*01 

0. 

.  1600E*01 

0 

2500EI01 

10 

0.  14 14E+02 

0  984SE*02 

0 

38S1b*00 

0 

1496E*02 

0.  10006*01 

O  37326-02 

0. OOOOE <00 

0 

7750e*0l 

0 

18006*01 

o 

25006*01 

1 1 

O,  I414e-f02 

0.9844E»02 

0 

2B49E*00 

0. 

1496E«02 

O. 10006*01 

0  3204E-1B 

0  OOOOE *00 

u. 

//50k*01 

0 

2000E+01 

0, 

.25006101 

VARIABLES  AT 

L.  J  -  2  1. 

33 

K 

PRESSURE 

temperature 

MACH  NUMBER 

TOTAL.  PRESS 

U'CUSINE 

V-CDSrWE 

W-COSINE 

X 

V 

Z 

1 

'413E402 

O.9S35E*02 

0 

292aF*00 

0. 

1499CI02 

O  1000E*0' 

0000F-*00 

0  OOOOE *0O 

u 

BOOOE*01 

0 

00006*00 

0 

25006 

2 

4iaCt02 

0  9835E*02 

0 

2924E  *00 

0 

1499F*07 

0  1000E*0 

27066-02 

0.O000E*00 

0 

60006*01 

0 

20006*00 

0 

2500F 

AEDC-TR-87-24 


AEDC-TR-87-24 


NOMENCLATURE 

Aj  Flux  Jacobian  formed  from  the  derivatives  of  Fj  with  respect  to  Q 

a  Speed  of  sound;  for  a  perfect  gas,  a^  =  T 

E  Total  energy  per  unit  volume;  E  =  e  (e  +  l/2UjUj) 

e  Internal  energy  per  unit  mass;  for  a  perfect  gas,  e  =  T/(7  -  1) 

Fj  Inviscid  flux  vector 

Gj  Viscous  flux  vector 

I  Identity  matrix  of  rank  4  or  5  for  2-D  or  3-D,  respectively 

J  Jacobian  of  the  coordinate  transformation  from  Xj  to 

K  CoefFicient  of  thermal  conductivity 

Kj  Metric  element;  the  derivative  of  fj  with  respect  to  Xj 

P  Pressure;  for  a  perfect  gas,  P  =  (7  -  1)  (E  -  l/2eUjUj) 

Pr  Prandtl  number:  Pr  =  ;tCp/K 

Q  Conservation  vector 

qj  Heat  flux  vector 

Re  Reynolds  number:  Re  =  eaXr//i 

RHS  Right-hand-side  vector;  finite  difference  form  of  the  steady  Navier-Stokes 

equation  multiplied  by  —At 

T  Temperature;  for  a  perfect,  gas  T  =  7P/e 

t  Time  variable 

Uj  Contravarient  velocity  components  (U,  V,  W)  , 
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Xj 

7 

5ij 

X 


Q 


^2 


Physical  velocity  components  (u,  v,  w) 
Spatial  coordinates  (X,  Y,  Z) 

Ratio  of  specific  heats 
Kronecker  delta 
Second  coefficient  of  viscosity 
First  coefficient  of  viscosity 
Curvilinear  coordinates  (f,  ij,  f) 
Density  of  fluid 
Viscous  stress  tensor 
Kinetic  energy  factor:  1/2(y— l)UjUj 


Subscripts 


X,  y,  z  Differentiation  with  respect  to  subscript 

7?,  r 

Superscript 


n 


Time  level 
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